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ABSTRACT 
Limited research has evaluated how the adoption of proactive climate change strategies impacts 
firm performance, more so a good understanding of the organisational components that link 
such strategies to performance. For this reason, the relationship between climate change 
strategies and other corporate strategies and how they could enhance firm performance is not 
well understood. In this study, organisational capabilities that underlie a firm’s ability to 
generate and enhance performance by adopting proactive climate change strategies is pursued. 
The study develops and tests a model of dynamic capabilities enhancing firm performance 
through the development of proactive climate change strategies. Results from a survey of 166 
energy and materials (E&M) firms, archival data and eight semi-structured interviews strongly 
support the model.  
To investigate this relationship, this study identifies the dynamic capabilities and climate change 
practices of energy and materials (E&M) firms in Australia and South Africa. Given, the location 
differences, the study further explored the relationship between institutional capacity, proactive 
climate change practices, and firm performance. The investigation was guided by three 
objectives, with data obtained from archival and primary data sources. The primary data is 
obtained via an online survey and semi-structured interviews targeting company executives 
from eight purposefully sampled firms (four from each country).  
 The results reveal that South African firms have higher climate change proactiveness compared 
to Australian firms, although climate change proactiveness was moderate overall (r= 0.522; p< 
0.001). In this regard, South African firms are more actively seeking to collaborate, develop 
partnerships and report their climate change practices than Australian firms. Regarding the 
extent of the presence of dynamic capabilities, absorptiveness was the most demonstrated in 
both countries, followed by adaptiveness and lastly innovativeness. Australian firms are more 
receptive to innovativeness compared to South African firms which focused on knowledge 
acquisition (a component of absorptiveness). 
 
The study finds that as individual components, the dynamic capabilities impact on firm 
performance varies by component. As a construct, dynamic capabilities have no significant 
direct impacts on firm performance. Instead, proactive climate change practices strongly 
mediate the dynamic capabilities construct and performance. Climate change proactivity is, 
therefore, an important competence for E&M firms that seek to enhance their performance 
  XV 
 
when faced by climate change disruptions. The presence of institutions has a weak influence on 
dynamic capabilities development, but strongly impact the climate change proactivity of 
participating firms. Therefore, the study finds that institutional presence indirectly influences 
the performance of firms. 
The study contributes to “the beyond green” debate by linking climate change strategies and 
firm performance with studies that seek to rationalise proactive climate change practices. 
Previous studies had not considered that overall environmental proactivity was the major driver 
of the proactive strategies developed by such firms. Since the three dynamic capabilities were 
not incorporated in previous models, it is likely that the effect of climate change proactivity on 
firm performance was spuriously exaggerated. While the results show some significant 
relationships, the results could also be rather spurious given that both climate change proactivity 
and firm performance depend on firms’ capabilities.  
 The study findings support existing literature but provide new knowledge specific to firms’ 
capabilities and functional competencies that drive climate change practices and performance. 
Further research into the dynamic capabilities of proactive climate change practices of firms in 
more diverse countries and over a longer period is likely to extend this knowledge. Future 
research could also investigate the knowledge businesses require to identify and incorporate 
climate change risks into broader company risk management. 
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1 Chapter 1 Introduction 
1.1 Introduction 
As the world transitions to a low-carbon economy, businesses are challenged to re-consider 
their operational approach (transformation imperative in a climate change conscious world). At 
the same time, the way in which firms relate to climate change and the environment in which 
they operate is becoming increasing crucial for stakeholders. This has resulted in an increase in 
carbon disclosures and reporting by firms in the past decade (CDP, 2015) and an upsurge in the 
carbon and social disclosure research. Most of this research has assumed that carbon disclosure 
equates to firm performance, but disclosure may not result in firms being able to strategically 
respond to the risks and opportunities from climate change (e.g. Andrew & Cortese, 2012; 
O’Donovan, 2002). Although limited in number, the research done so far has attempted to 
explain the proactive climate change practice (carbon disclosure is a component) by examining 
firms’ characteristics or internal mechanisms (e.g. Giovanna, 2015; Delmas et al, 2011). Applying 
the dynamic capabilities theory, the present study seeks to explore and explain the association 
between three dynamic capabilities, climate change proactiveness, and the performance of 
Energy and Materials (E&M) firms under different institutional frameworks found in Australia 
and South Africa. 
The research background, research problem, and questions are outlined in this Chapter, while 
knowledge gaps on firms’ climate change, response strategies under the influence of different 
institutions are identified. More specifically, the Chapter includes the following sections: 1.2 
study background; 1.3 research problem and context; 1.4 study scope; 1.5 objectives; 1.6 
research questions; 1.7 research design and methods and significance 1.8. 
1.2 Background of the Study 
“Climate change is one of the greatest challenges we confront in the 21st century. Perhaps it is 
just the mismatch between the timescales of business and that of the climate that has made it 
difficult to grasp what climate change means for organisations in the future.” – Howard-
Grenville, et al., 2014, p. 615. 
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Howard-Grenville, et al. (2014) clearly suggest that the responsibility of creating a greener and 
more sustainable global economy falls on business. While doing this, firms must deal with the 
impacts of climate change by building climate resilient business models (IPCC, 2013). Climate 
change is part of a broader natural environmental challenge facing the world today. It broadly 
refers to a long-term climate shift, because of changes to the natural environment, whether it 
is because of natural changes or anthropogenically (IPCC, 2007; Hoffman, 2000). These changes 
may impact organisations and the communities in which they operate. 
Several elements of the impacts of climate on organisations such as its severity, immediacy, 
temporal/spatial scale have been identified. Their combined scale, scope and uncertainty have 
the potential to cause massive disruptions to business operations. The massive disruptions e.g. 
food and water shortages, massive losses of animal species and ecosystems, and the loss of 
entire nations to sea level rise that are caused by large and abrupt climate change events 
negatively affect all businesses (IPCC, 2014; Wang et al., 2010; Winn, et al., 2011). The World 
Economic Forum’s Global Risks Report ranks climate extremes number two in its global risks and 
failure of adaptation is ranked number seven (WEFGR, 2015; KPMG, 2012). Such high-risk 
ranking suggests the need for firms to act to minimise their exposure to climate change 
disruptions. Those that take positive action are likely to exploit the opportunities from the 
changing market environment caused by climate change disruptions. 
In Australia and South Africa, E&M firms significantly contribute to the economic performance 
of their countries and local communities. In these two countries, climate change impacts vary 
globally and include rising temperatures, more intense precipitation, droughts and rising sea 
levels (CSIRO, 2015; South African Dept. of Environment, 2014). These extreme events physically 
affect ecosystems, human settlements and human health (IPCC, 2013; Wilbanks, et al., 2007; 
Adejuwon, 2004; Scheffer et al., 2001). For example, the coal mining industry in Queensland, 
Australia, faces increasing costs for the factors of production (e.g. electricity) and increasing 
pressure from regulatory institutions. Their dependence on the natural environment 
emphasises the need to develop both mitigation (reducing GHG emissions) and adaptation 
(building resilient businesses) (Winn et al. 2011). 
Given the above, there is mounting evidence of considerable investor and public expectation for 
business to minimise their GHG emissions and adapt to the rapidly changing market dynamics 
due to the impacts of climate change (Winn et al., 2011; Cuevas, 2011; Erin, Reid, and Toffel, 
2009; CDP 2013). Aware of this, some firms choose to go beyond regulatory compliance such as 
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reinventing parts of their businesses (Hart, 1995; Hart and Dowell, 2011). That is, they embrace 
sustainable business development and taking corporate social responsibility beyond mandated 
GHG reductions. Sustainable business development entails the adoption of business strategies 
and practices that balance enterprise and stakeholders needs now while building resilience to 
the human and natural resources (Tompkins & Adger, 2004). For example, Wal-Mart set itself a 
GHG emissions reduction target of 20% by 2012, even though the Kyoto Protocol target was 7% 
for the USA. In this regard, the firm focused on achieving 100% renewable energy, zero waste 
and reducing emissions along its supply chain. Furthermore, Du Pont’s climate protection 
program showed that buying and burning fossil fuel cost more than to implement renewable 
energy measures. Because of this strategic effort, Du Pont was able to save over $2 billion a year 
largely from waste reduction. 
This thesis explores the use of dynamic capabilities to analyse the linkage between the climate 
change practices and performance of Australian and South African E&M firms. It seeks to 
enhance the understanding of the capabilities by which these firms can best deal with climate 
change disruptions. It also recognises the role played by local institutions in determining firms’ 
climate change practices, given the argument that local institutions mainly drive climate action 
(Agrawal et al. 2008). 
Dynamic capabilities are the “higher-order capabilities” needed by firms to constantly integrate, 
reconfigure and renew in response to rapidly changing environments (Teece et al., 1997, p. 511; 
Teece, 2007). They are processes that are analytic and stable and have predictable outcomes for 
firms operating under relatively stable environments (Wang and Ahmed, 2007). These include 
product development which is a process by which firms integrate resources for revenue creation 
goods. Similarly, managers can pool their knowledge and skills in making strategic decisions that 
shape the future of the firm. On the other hand, in fast changing market environments, dynamic 
capabilities are simple, highly experimental and delicate processes with unpredictable outcomes 
(Pavlou & Sawy, 2011). For example, managers can mobilise various parts of the firm to build 
new and synergistic resource combinations (e.g., Eisenhardt and Martin, 2000). The dynamic 
capability of knowledge creation in industries such as pharmaceuticals, agrochemicals, in which 
new thinking and innovation are encouraged throughout the firm. Major innovations under 
uncertain market conditions have often come through alliances, an essential dynamic capability 
necessary for accessing external knowledge to build superior knowledge, for example, biotech 
firms (Biedenbach & Müller, 2012). 
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There is some consensus regarding the components of dynamic capabilities among researchers 
(Wang and Ahmed, 2007; Teece, 2007; Bareto, 2010). Part of a firm’s response to environmental 
change entails dealing with the risk of climate change disruptions along the supply chain, such 
as investing in low carbon technological innovation (Zhang et al., 2013; HBR, 2007). This suggests 
that dynamic capabilities of a firm are the common element that links its climate change 
practices and performance. As the dynamic capabilities construct is a multi-component concept, 
it is possible to observe independently the effect of its components on firm performance 
(Delmas, 2011; Jantunen, Ellonen, and Johansson, 2011). Such effect will be more interesting for 
managers whose firms operate under different institutional frameworks. 
Institutions include a complex web of beliefs, norms, rules, and structure that firms must 
navigate to achieve an effective response to the challenge of the impacts of climate change 
(North, 2006). This is a difficult undertaking that is aggravated by the uncertainty in the science 
of climate change, the considerable number of players required to deal with the problem (Pinkse 
& Kolk, 2011), and the organically evolving nature of effective institutions especially when 
challenged by changes in their external environment (Cuevas, 2010; North, 2006). 
Unlike well-developed institutional capabilities in advanced economies, developing economies 
tend to have weaker institutions (Agrawal et al., 2008). For this reason, the salient characteristic 
of most firms based in developing countries is the presence of a business-as-usual approach 
(also called a what-is-usual approach) to climate change response. This means that these firms 
apply minimal effort to counter climate change disruptions to their operations. Therefore, 
additional research is needed that addresses firms’ responses to climate change disruptions in 
both advanced and emerging economies. South Africa, being an emerging economy and the 
most developed in Africa, is an excellent representative for emerging economies. Australia, with 
an economy like that of South Africa (resource dominated), provides a reasonable platform for 
developed economy comparison. Even when exposed to the similar business environment and 
market discontinuities, firms’ ability to mobilise and revise capabilities that enable them to 
exploit opportunities and minimise risk differs (Teece et al., 1997). 
A market discontinuity “is a shift in any of the market forces or their interrelationships that 
cannot be predicted by a continuation of historical trends and that, if it occurs, can dramatically 
affect the performance of a firm or an industry” (Mahajan and Wind, 1989, p.3). Market 
discontinuities, such as those caused by climate change disruptions, may lead to changes in 
prices, shifting demand patterns and expose firms to competitive risks while ushering in new 
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opportunities. To exploit these opportunities, the capabilities, and resources of the firm must 
evolve (Helfat et al., 2007). The current study suggests that it is possible for firms to address 
both performance and climate change performance through the development of unique 
capabilities. Firms may be able to address their exposure to climate change impacts and increase 
their competitiveness by exploiting new opportunities arising from climate change disruptions. 
Although extensive studies have been done focusing on the importance of firm capabilities, 
there remain some questions about the linkage between firms’ use of capabilities to respond to 
climate change disruptions and performance outcomes. In their study of carbon disclosure by 
firms, Kolk, Levy and Pinkse (2008, p.3) suggested that it was hard to “examine the linkages 
between corporate climate change strategies, firm financial performance, and GHG emissions 
reductions”. This could be because empirical studies on dynamic capabilities have mostly been 
single-case studies or large-scale surveys. Such studies fail to isolate real processes and practices 
in the firm (Wang and Ahmed, 2007; Jantunen et al., 2011). In addition, there is still need for 
quantifying the contribution of dynamic capabilities in enhancing firm performance in a natural 
environment. These questions are the major foci of this project. 
This study specifically considers whether the effect of enhancing climate change practices on 
firms’ performance is negative or positive. Following Delmas et al., (2011), the moderating 
effects of various components of the dynamic capabilities of a firm’s performance are 
considered. Accordingly, the study considers the relationship between E&M firms’ climate 
change practices and the levels of their dynamic capabilities. In addition, the moderating effect 
of local institutions is also considered. 
1.3 The Problem 
The climate change phenomenon continues to be a dividing issue within the world's major 
corporations, but one that can be rewarding if managed effectively (Stern, 2007). If firms are to 
survive in a carbon-constrained economy, they must (a) view climate change as a strategic issue 
(Sullivan, 2011) , and (b) formulate and implement their strategy by developing internal 
mechanisms (Delmas et al, 2011; KPGM, 2012). One strategic management tool for 
accomplishing this is the dynamic capabilities framework. It is likely that the development and 
use of dynamic capabilities can enhance the performance of E&M firms in South Africa and 
Australia. Faced with massive changes caused by climate change disruptions, firms could rely on 
their dynamic capabilities, rather than their static capabilities, to respond strategically (Teece 
and Pissano (1995); Teece (2007). A knowledge gap of the linkage between dynamic capabilities, 
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climate change practices and firm performance and the influence of the presence of institutions 
still exists. The few studies that have attempted to address this linkage have mostly analysed 
the dynamic capabilities one component at a time, e.g. absorptive capability (Delmas et al., 
2011); adaptive capability (Berkhout, 2012); innovative capability (Zhang et al., 2013). The 
current study is the first empirical study which links three components of dynamic capabilities, 
institutional presence and firm performance for firms faced with the challenge of climate 
change. 
1.4 Study Scope 
The study focuses on, E&M firms in Australia and South Africa. It targets E&M firms because of 
their medium to large sizes,  fossil fuel intensity (heavy reliance on fossil fuel),  high GHG 
emissions and vulnerability to the impacts of climate change. Medium-sized firms comprise 100-
500 staff while large firms are those with more than 500 staff. Both countries’ economies are 
dominated by the agriculture, mining, and coal powered energy sectors. The target firms 
dominate GHG emissions in both countries with 76% in Australia and 80% in South Africa ( CDP, 
2011). 
Although substantially more developed than most developing economies, South Africa is the 
bellwether economy of sub-Saharan Africa and a relatively good barometer for the region’s 
economic prospects (Malan, 2005). It is less limited by a poor financial structure than most 
African countries and has a robust institutional presence. 
This study focuses on current climate change response strategies and includes all firms that have 
formal climate change activities. The target respondents to the study are senior managers of 
E&M firms in the target market. These managers are likely to be the most knowledgeable about 
their firms’ climate change strategic approaches and performances. 
1.5 Objectives of the Study 
The main aim of this study is to investigate the influence of dynamic capabilities on the 
performance of E&M firms in Australia and South Africa and the role played by institutions. 
The specific objectives are: 
1) To investigate the extent of the presence of dynamic capability and proactive climate change 
practices in E&M firms of Australia and South Africa over the years 2009-2014 
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2) To determine the extent of the presence of institutions in Australia and South Africa and 
their impact on the climate change proactivity of E&M firms 
3) To empirically examine the relationship between dynamic capability components, proactive 
climate change practices, and firm performance 
1.6 Research Questions 
The study focuses on answering the following: 
i. What are the current dynamic capabilities and climate change practices of the E&M 
firms in Australia and South Africa? 
ii. Is there a relationship between institutions and (a) climate change proactiveness and 
(b) firm performance of E&M firms in Australia and South Africa? 
iii. Is there a relationship between dynamic capabilities components, proactive climate 
change practices, and firm performance? 
By addressing these research questions, the study is likely to help management theorists, 
management and policy practitioners to better understand firms’ internal mechanisms that 
drive proactive climate change practices. Thus, the study expands the current literature on the 
role played by firms and institutions in defining their climate change response strategies. As the 
world organises around collective action on climate change, good knowledge of the linkages 
between proactive climate change practices and firm performance is crucial. The focus on 
performance helps guide firms’ sustainable business development, in their effort to build  
climate-smart business models. 
Table 1.1 Research Objectives, Research Question and Gaps 
Research Objective Research Question Research Gap Addressed 
To investigate the extent 
of the presence of dynamic 
capability and proactive 
climate change practices in 
E&M firms of Australia and 
South Africa over the years 
2009-2014.  
What are the current 
dynamic capabilities and 
climate change practices of 
the E&M firms in Australia 
and South Africa? 
 
a. Inadequate empirical 
evidence of the extent of 
climate change proactivity in 
E&Ms and across nations 
b. Lack of understanding of 
dynamic capabilities 
components in the Australian 
and South African E&M 
industries 
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To determine the extent 
of the presence of 
institutions in Australia 
and South Africa and their 
impact on the climate 
change proactivity of E&M 
firms.  
Is there a relationship 
between institutions and 
(a) climate change 
proactiveness and (b) firm 
performance of energy 
and materials firms in 
Australia and South Africa? 
Inadequate knowledge of the 
mediating effects of institutions 
on dynamic capabilities and firm 
performance in E&M industries 
of Au and South Africa (SA) 
To empirically examine the 
relationship between 
dynamic capabilities, use 
and firm performance and 
the mediating role played 
by (a) institutions and (b) 
proactive climate change 
practices.  
Is there a relationship 
between dynamic 
capabilities components, 
proactive climate change 
practices, and firm 
performance? 
 
a. Lack of consensus on the 
climate change proactivity- 
firm performance model 
b. Insufficient empirical 
evidence of climate change 
proactivity-firm performance 
of E&M firms in Australia and 
South Africa 
1.7 Research Methods 
The study used a mixed method research approach to obtain the best outcomes from addressing 
the research questions (Gill and Johnson, 2002). The main advantage of using this approach is 
the opportunity to triangulate and generalise quantitative data while obtaining the richness and 
depth of the qualitative research approach (Teddlie and Tashakkori, 2009). A population of 742 
publicly listed E&M firms in South Africa and Australia was targeted (more details in Chapter 2 
and 5). 
The study was conducted in three stages as follows (shown in Figure 1.1): 
Stage 1 involved the gathering of archival data from company documents, websites, databases, 
and industry and business news of twelve randomly selected firms. The Osiris database was the 
main source of financial data, which was reconciled with companies’ data obtained from 
company annual reports. These were used as background information to inform Stages 2 and 3. 
Stage 2 involved data collected via an online questionnaire. The questionnaire was pilot tested 
using two respondents from each of the two countries. The questionnaire survey was sent to 
470 CEOs and environment/sustainability management executives of E&M firms with 
production or operational facilities in Australia and South Africa. The survey resulted in a 35% 
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response rate. However, two questionnaires were disregarded mainly because of missing data, 
thus giving a final response rate of 34.3% (161 completed questionnaires). Quantitative data was 
analysed using Explanatory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA) through 
structural equation modelling (SEM). SPSS software and AMOS for SEM were used to conduct 
EFA and CFA. 
In Stage 3, eight in-depth semi-structured interviews were conducted targeting purposefully 
selected E&M senior managers who had also participated in Stage 2. Managers of non-business 
organisations such as industry bodies and environmental NGOs (WWF Australia and National 
Business Initiative, South Africa) provided extra industry insights. NVivo was used to analyse 
qualitative data. 
In objectives one and three, the historical climate change practices of firms in Australia and 
South Africa were examined to identify the sources of, and levels of, dynamic capabilities. This 
knowledge helped evaluate the preparedness of target firms to respond to the massive 
disruptions caused by climate change impacts. The existing institutional architecture in each of 
the two countries was evaluated. As this part of the study was exploratory, descriptive analysis 
was used at this stage. 
Figure 1.1 summarises the global research model for pursuing the three research questions. To 
get a complete view of the effects of the Climate change partnership (CCP) and Innovative 
capability (IC), it is imperative that these two are examined together, given their 
interconnectedness (Agrawal, 2008). Additionally, by examining the moderating or mediating 
effects of IC and CCP helps address suggestions in literature to examine the intermediating 
factors that enhance firm performance (Lee and Choi, 2003). Addressing question 2 will help in 
understanding the relationship between CCP, IC and firm performance and their mediating 
effects. 
Dynamic capabilities have been viewed as essential factors for determining firm performance 
under highly turbulent market environment (Teece, 2007; Ahmed and Wang, 2007). Although 
proactive climate change practices have been given scant attention in the literature (e.g. Hart 
and Dowell, 2011; Delmas, et al. 2011; Grothmann and Patt, 2005), the literature suggests that 
firms with proactive climate change practices also have high firm performance (e.g. Michilisin, 
2010; Stinchfield, 2010). To enhance the understanding, the effect of proactive climate change 
practices on the performance of firms, dynamic capabilities have been incorporated in this 
study. This relationship is pursued through question 3 in this study- Is there a relationship 
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between dynamic capabilities components, proactive climate change practices, and firm 
performance? 
 
 
 
 
 
Figure 1.1 Broad theoretical model 
1.8 Key Findings and Significance of the Study 
 Key Findings for Research Question One 
Three dynamic capabilities dimensions were found to be common among E&M firms. These 
included how well firms can absorb and utilise external knowledge, sensing and adapting to 
climate change impacts and developing or improving on new technologies and products to 
minimise risk and exploit opportunities from climate change. Climate change practices exhibited 
by these firms include operations improvement, partnerships, and collaboration, proactive 
regulatory strategy and quantifying and reporting climate change. 
 Key Findings for Research Question Two 
None of the institutional presence variables (institutional coordination integration, finance 
integration adaptation, institutional knowledge capacity, and stakeholder climate change 
awareness, mainstreaming climate change into planning and stakeholder participation) was 
positively associated with firm performance. However, the presence of institutions was 
positively associated with climate change proactive firms. 
 Key Findings for Research Question Three 
The results show that the dynamic capabilities construct has no direct positive influence on the 
performance of firms that are exposed to climate change disruptions. However, when tested at 
the component level, the absorptive capability  variable has the most significant positive 
 
Climate change 
proactiveness (CP) 
Competitive firm 
performance 
Institutional 
capacity (IC) 
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association with firm performance. Further model tests reveal that proactive climate change 
practices have a direct positive association with performance. Climate change proactiveness has 
a strong mediating effect on the dynamic capabilities and firm performance relationship. 
1.9 Significance 
As reported in Chapter 8, this study contributes to management theory, empirical research, 
practical management, and policy formulation. From a theoretical perspective, the study helps 
improve the understanding of the institutional and dynamic capabilities theories and broadly 
links to sustainability. The study recognises that institutions play a crucial role in how firms 
manage climate change. For example, regulatory institutions work closely with firms and NGOs 
in designing broad country initiatives to combat climate change and limit its impacts on firms 
and communities in South Africa (CDP, 2015). In Australia, the approach is fragmented and 
highly dependent on the political party in power, which makes it hard for firms to strategically 
plan beyond three years (Climateworks, 2015). This further justifies the need for a study that 
explores the role played by institutions in the firm's climate change practices and performance 
and the need for the inclusion of the natural environment in management theory (Hart and 
Dowell, 2010; Winn et al. 2011). By linking these three, the study helps firms to look beyond 
regulatory guidance, seek to maximise positive climate change practices and performance 
outcomes. 
Major outcomes of this study indicate that innovativeness, adaptativeness, and absorptiveness 
or a combination of those qualities; drive the climate change practices of the sample firms. 
Absorptive capabilities are more consistent with South African firms than they are in Australia, 
as shown by the high level of collaborative knowledge sharing by different actors. A more stable 
regulatory institutional framework in South Africa has produced consistent policy in the climate 
change space which supports the finding in this study that institutional action positively 
influences proactive climate change practices. Although not yet widely replicated, these 
outcomes suggest that company executives can use strategic management to apply dynamic 
capabilities to influence the climate change practices of firms with minimum local adaptation. 
As of 2016, the momentum by Australian and South African firms to minimise the 
impacts of climate change is slowing (CDP, 2016). Such slowdown also justifies the need 
for a framework by which firms can intensify their efforts to address the impacts of 
climate change. Additionally, this study helps address Winn et al.’s (2005) argument that 
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management theory lacks sufficient depth to enable organisations to manage massive 
discontinuities caused by the physical impacts of climate. 
This is the first empirical study to attempt to understand: (a) the impacts of the three 
components of dynamic capabilities on firm performance and (b) the mediating role of local 
institutions in determining the climate practices of firms in the context of a single study. Using 
a mixed methods research approach contributes to the limited number of studies that have 
combined quantitative and qualitative methods in climate change research. Quantitative 
methods have been the dominant method in previous studies. Combining the two methods in 
this study makes it possible to generalise the outcomes by revealing in-depth information about 
the climate change response strategies of E&M firms. 
Practically, the study offers management new insights for E&M firms on encouraging proactive 
climate change practices and the internal mechanisms (capabilities) required to enhance 
sustainable firm performance. It reveals the components of dynamic capabilities that firms need 
to develop and the role they play in enabling firms to benefit from beyond regulatory 
compliance. Company executives can develop and utilise dynamic capabilities components 
individually or in various combinations to tackle climate change risks and exploit opportunities 
proactively. 
1.10 Outline of Remaining Chapters of the Thesis 
Figure 1.2 below outlines the thesis. Chapter 1 describes the background, the research 
objectives, and questions that direct this study. Chapter 2 explains the industry and the target 
firms. Chapter 3 describes the climate change challenge and why firms should be worried about 
its impacts. It identifies the climate change practices and the essential success factors of climate 
change proactivity of firms in Australia and South Africa. Chapter 4 reviews literature on 
corporate social responsibility, resource base view, natural resource view, dynamic capability 
view and institutional theory. Justification of the choice of the choice of the dynamic capabilities 
framework for analysing the climate change practices and economic performance of firms is also 
presented. Chapter 5 covers the research methods used in this study. The Chapter includes 
specific details of the study population, variables and their evaluation; the development of 
questionnaire, data collection, and data analysis methods. Chapter 6 presents findings from the 
collected data (data analysis). In Chapter 7 the main results from the analysed data including 
hypothesis testing is discussed. Chapter 8 concludes the study by summerising key findings, 
  13 
 
theoretical and practical implications; discusses its limitations and makes recommendations for 
future research. 
 
 
 
 
  
Dynamic capabilities, institutions and firm performance of firms responding to 
climate change: the case of Australia and South Africa 
Research Title 
i. What are the current dynamic capabilities and climate change practices 
of the energy and materials firms in Australia and South Africa?   
ii. Is there a relationship between institutions and (a) climate change 
proactiveness and (b) firm performance of energy and materials firms in 
Australia and South Africa? 
iii. Is there a relationship between dynamic capabilities components, 
proactive climate change practices and firm performance?  
Combining qualitative (in-depth semi-structured interviews) and quantitative 
(online questionnaire survey) Target senior executives in E&M firms in Australia 
and South Africa 
Primary data supported by secondary (archival) data from policy documents, 
minutes of meetings, observations from press releases, annual reports, JSE/ASX 
databases, OSIRIS database) 
 
Main Research 
Questions 
PhD Research 
Objectives 
Research 
methods 
Chapter 
design 
1) To investigate the extent of the presence of dynamic capability and proactive 
climate change practices in energy and materials firms of Australia and South 
Africa over the years 2009-2014.  
2) To determine the extent of the presence of institutions in Australia and South 
Africa and their impact on the climate change proactivity of E&M firms  
3) To examine the empirical relationship between dynamic capabilities, 
proactive climate change practices and firm performance  
 
Chapter 1: Introduction  
Chapter 2: Australian and South African Energy and Materials Industries 
 of beyond greening and dynamic capabilities  
Chapter 3: Climate change and Institutional framework  
Chapter 4: Literature review- theoretical perspectives  
Chapter 5: Research methodology  
Chapter 6 Data analysis results presentation  
Chapter 7: Discussions 
Chapter 8: Summary, Conclusions & recommendations 
 
Figure 1.2 Research Outline 
Figure 1.3 Research Outline 
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2 Chapter 2 Australian and South African Energy and Materials 
Firms 
2.1 Introduction 
Chapter 1 outlined the background, including specific objectives and questions that guided this 
study. Due to the importance of the E&M firms in the climate change space, this Chapter 
provides basic information about these firms in Australia and South Africa. Section 2.2 covers 
the E&M sector, while Section 2.3 describes the importance of E&M firms to the Australian and 
South African economies. Sections 2.4 and 2.5 present the energy sector and the materials 
sectors respectively, followed Chapter in 2.6. 
2.2 What Is the Energy and Materials Sector? 
Broadly, the industries in the E&M sector include chemical, materials and energy firms. The 
materials sector consists of firms in the chemicals, paper, and construction, manufacturing, 
metals, minerals and mining industries (Standard and Poor’s, 20016). For this study, paper and 
construction manufacturing firms were not included because they were not well represented 
in both target countries. The energy industry comprises firms whose business rely on 
exploring, producing, refining and marketing of oil, gas, coal and other fuels. The utilities 
sector includes electricity, gas and water firms. For this study, energy and utility firms are 
combined under the energy group. The E&M firms are key sectors in the climate change space 
because they are particularly emissions intensive and large consumers of fossil fuel driven 
energy (IEA, 2013). For example, the companies in these sectors contributed 90% of the overall 
emissions of the Johannesburg Stock Exchange 100 (JSE100) in South Africa (CDP, 2014). This 
shows that the sector has significant direct impacts and levels of vulnerability to disruptions 
from climate change. 
2.3 The Importance of the Energy and Materials Firms 
Australia’s and South Africa’s E&M firms were targeted in this study because they: (a) are highly 
exposed to the risks of climate change policy and physical impacts, (b) heavily rely on resources 
supplied by the natural environment, and (c) add significant direct impacts on the environment 
through pollution (Cowie and Martin, 2009; CDP, 2015; IPCC, 2013). For example, the energy 
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sector contributes 70% total anthropogenic GHG emissions in Australia (Australian Dept. Of 
Environment and Energy, 2016) and 78% in South Africa (Dept. of Environment and Tourism, 
2009). The choice of several sectors was driven by the desire to facilitate sectoral analysis. The 
nature of these firms’ businesses requires them to invest heavily in infrastructure, capital 
equipment, and machinery to function competitively (Ang et al., 2015). The occurrence of 
climate extremes is likely to compromise the longevity of the firms’ capital investments such as 
infrastructure, machinery a nd plants (IPCC, 2014) Climate extremes such as high sea level, 
flooding and heat can lead to the premature retirement of expensive capital stock such as power 
generation plants, factories and mining machinery (ClimateWorks, 2015; Azapagic, 2004). For 
example, increased run hours to maintain production goals under temperature extremes 
reduces equipment lifetimes and higher maintenance costs (Bree, 2014; Brent et al., 2009). 
Because of their size, most of these firms tend to have substantial R&D and product innovation 
budgets, thus increasing the likely availability of usable data that feeds into this study. For 
example, the main agrochemical firms dedicate approximately 7.5% of their annual sales value 
to R&D (Phillips McDougall, 2012) indicating the importance of absorptive and innovative 
capability. 
In Australia, the E&M firms contribute 12% to GDP (A$31 billion) and earn $138 billion in exports 
(ABARES, 2013). More specifically, about A$117 billion of the country’s 2012 industry exports 
originated from the mining sector, which equates to 8% of GDP (Minerals Council of Australia, 
2013). The energy industry contributes about 7% of Australia’s gross domestic product, including 
$64 billion from coal, oil and gas and A$22 billion from electricity supply (Bell et al., 2014; BREE, 
2015). Ninety-four percent of domestic energy consumption originates from fossil fuels (coal, 
oil, and gas). Although the energy intensity in Australia has been decreasing, the states 
dominated by mining and manufacturing industries still have high energy intensities (BREE, 
2014,). Given the energy intensity of these industries, improvement in energy efficiency is 
essential. 
In South Africa, the energy industry contributes 5.6% to GDP and $20 billion in exports. As in 
Australia, coal dominates the energy production and supply mix in South Africa at 67% (IEA, 
2013). Unlike the decline in renewable energy investment in Australia, the South African 
Department of Energy is investing in infrastructure through the Renewable Energy Independent 
Power Producer Program (Dept. of Energy, 2014). This program’s primary objective is to increase 
the use of low carbon energy such as renewable, hydro and nuclear power. The South African 
government has embraced the need for confronting climate change by investing in all these 
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structures and programs. Incentives are available for firms to channel resources into water and 
energy efficiency and working in collaboration with other industry partners to tackle climate 
change (SA Environment Department, 2013). 
2.4 Energy 
Investment in coal-fired electricity generators dominates the electricity industry in both 
countries. It is driven by the countries’ abundant recoverable black and brown coal deposits, 
which have provided low cost electricity. This industry mainly comprises engineering-driven 
firms as evidenced by their heavy investments in capital infrastructure. This infrastructure is 
designed to address long-term generation and supply issues, with limited consideration of 
significant fluctuations in the natural environment. The energy mix in Australia (table 2.1) is 
dominated by black and brown coal (37.7%); oil (33.1%) and gas at 23.6%. Renewable energy 
contributes a paltry 5.6%, with indications that its share is declining (BREE 2014,). Forestry 
biomass at 67% still dominates the renewable energy sector, while biofuels, hydropower, the 
wind and solar energy make up the balance (Ball et al., 2014). 
The vulnerability of the Australian energy industry to climate change disruptions is quite high 
given that most the production is in Queensland and New South Sales – two states that are 
vulnerable to extreme weather events (ClimateWorks, 2015). Both states have suffered from 
flooding and severe storms that have caused substantial damage to their operations in the last 
ten years ABC, 2014a). Sixty-four percent of all electricity is generated from coal, which raises 
the issue of supply chain vulnerabilities to climate change (Allan et al., 2015). As a result, 
electricity prices in Australia have increased by 127% between 2008 and 2014 (AEMC, 2015). 
Furthermore, Australia has experienced increasingly persistent dry weather and drought that 
have resulted in arid condition across the continent from the late 1990s. This drought was 
declared the worst in 1,000 years (ABC News Online, 2006). Related to this, the mean 
temperatures of Australia have risen by 0.05-0.18oC per decade over the past century (IPCC, 
2013a, CSIRO, 2012). This has been linked to the rapid increase in the frequency of very warm 
days (including heatwaves) and marked reduction in the incidence of frosts and very cold days. 
The CSIRO has suggested that prolonged incidences and variations of the heat, wind and rainfall 
could speed-up structural fatigue and strain construction and drainage needs (CSIRO & BOM, 
2012). 
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Figure 2.1 Australian annual average temperature anomaly from 1910 to 2009.  
Source: Australian Bureau of Meteorology. 
 
 Like the Australian situation, South Africa has experienced considerable dry conditions, with 
records showing that the country is warmer than it was 100 years (IPCC2A, 2007; SA Dept. of 
Environment, 2012). With an energy mix dominated by the coal power electricity generation at 
72% (BP World Energy Review, 2014), drier conditions are a cause for concern Government 
Owned Corporations (GOC) such as Eskom dominate the sector in South Africa. Generating and 
supplying 95% of the nation’s electricity, Eskom has a virtual monopoly. Output side challenges 
are related to the failure of the power system to introduce new generation capacity to match 
economic and social development (Statistics South Africa, 2014). Major disruptions to business 
operations have been happening in the past five years mainly, due to load shedding caused by 
ageing infrastructure. 
Given the reliance on one major supplier of electricity energy, old equipment, and government 
control, the energy costs in South Africa has increased by 327% between 2006 and 2015 (Dept. 
of Energy, South Africa, 2015). It can be argued that the South African power sector and other 
sectors are quite susceptible to climate change disruptions due to heavy reliance on coal-
generated power, extended dry periods, flooding and temperature extremes. For example, coal 
powered plants/manufacturing require reliable water sources and so does mining and 
agriculture (the three main drivers of the South African economy). Most mining operations are 
in semi-arid regions of South Africa, such as Limpopo and Free State (Chamber of Mines, South 
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Africa, 2012a). These regions have increasing water stress, with South Africa ranked medium to 
high in the Aqueduct water risk questions conducted by the World Resource Institute (Luo et al., 
2015). Because of the industry’s reliance on burning “dirty” coal, they face other issues linked 
to climate change such as environmental pollution from greenhouse gas emissions from their 
production systems and therefore they are constantly under scrutiny from local institutions 
(Harvison, Newman, and Judd, 2011). 
The Australian energy generation industry is privately owned, dominated by three electricity 
supply firms (Australian Energy Regulator (AER), 2014). The AER regulates energy markets and 
networks. Some state governments in Australia have been selling off the retail sides of their 
utility businesses in the last five to ten years. As part of this structural reform, these previously 
vertically integrated monopolies have been undergoing major disaggregation to increase 
economic efficiency (Skoufa, 2006). The formation of the National Electricity Market (NEM) has 
facilitated power flow across state borders and a platform by which energy prices can adjust in 
real time to supply and demand conditions. 
Table 2.1 South African1 and Australian Energy2 Sources 
Energy source Share (%) 
South Africa1 Australia2 
Coal   69 73 
Oil  14.8 0 
Gas  2.9 13 
Renewables  2.6 13 
Biofuels and Waste 10.7 1 
Total 100  
 
Source: 1. Dept. of Energy (energy.co.za), 2014; 2. AER, 2014 
Several studies have revealed the connection between the natural environmental 
considerations and the Australian and South African energy sectors (CDP, 2013; Dept. 
Environmental Affairs, 2014). For instance, the energy and electricity sector produces close to 
50% of Australia’s total GHG emissions (Australian Greenhouse Office, 2013), and the energy 
and electricity sector contribution to GHG emissions have increased by 35% since 2005 (UNFCCC, 
2012). Climate change issues emanating from multiple sources affect the sector firms, including 
their high reliance on energy resources from the natural environment. Modifications to the 
natural environment such as drought and flooding, as well as regulatory pressures such as GHG 
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reporting, and market dynamics such as changes in customer preferences for low carbon 
products. For instance, Tropical Cyclone Yasi in 2011 left over 200,000 properties without power 
because of its damage to the electricity infrastructure (ABC, 2011). 
2.5 Materials – Mining and Chemicals 
Mining is a subsector of the materials sector, which dominates both the ASX 200 (25%) and JSE 
100 (23%). The Australian mining sector comprises those firms in ANZSIC Division B, covering 
mining and oil and gas extraction (ABS, 2014). The extraction of minerals, in particular, coal and 
iron ore for direct export as raw materials, dominates the mining industry in both countries. As 
already indicated in the energy section above, coal mining plays a significant part in the 
Australian economy. The country holds 9% of the world’s coal reserves, that is number four 
behind the USA (27 %), Russia (15%) and China (13%). 
In recent years, the minerals industry in Australia has accounted directly for up to 10 percent of 
GDP, upwards of 20% of the business investment, and around 50% of national exports (ABS, 
2014). Mineral commodities make up one of Australia’s top ten export earners at $145.6 billion, 
40 percent of this being from iron ore and 26 percent from coal (MCA, 2014). Company tax and 
royalty payments totalled more than $117 billion between 2006-07 and 2012-13 and the 
industry directly employed 276,400 people in 2012 (ABS, 2013) 
Only a small number of mining and minerals firms dominate detrimental impacts to the 
environment (related CO2 emissions) in South Africa (National Treasury, 2010). With South Africa 
holding some of the largest reserves of platinum, chrome, coal (eighth in the world), gold and 
diamonds, GHG emissions is a critical issue in this sector (SouthAfrica.info, 2012). From an 
economy perspective, the mining industry in South Africa is the major contributor to the 
country’s US$357 billion economy as well as the country's industrial base. The value of the 
industry is projected to grow from US$32.8 billion to USD$37.0 billion by 2050 (BMI, 2015). The 
mining industry contributes close to 60% of export value (equivalent to 50% exported 
merchandise); pay up to 11% of the nation’s tax revenue and over 9% of GDP (Chamber of Mines 
of South Africa, 2011). It uses 94 percent of South Africa’s electricity generating capacity plus 30 
per cent of the capital inflows into the economy. Restrictions imposed by major coal buying 
countries such as China will likely further decrease exports to that country. Major restrictions 
apply to coal with high ash and sulphur content, and South African coal has both. The restrictions 
have caused South Africa’s coal exports to China to decrease from 10% of total coal exports in 
2013 to 2.3% in 2014 (BMI, 2015). Further commitments by the Chinese government to reducing 
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GHG emissions will likely result in more restrictions. Although there has been an increase in coal 
exports to India (a 49.8% increase from 2013 to 2014), this is liable to change as India comes 
under pressure from the international community to reduce its GHG emissions (post the Paris 
Agreement). Such market restrictions and declines combined with increasing production costs, 
elevated water stress in mining regions are a wake-up call for the mining sector in South Africa 
to factor climate change disruptions in their strategy. 
Furthermore, the mining and other extractive industries rely on extracting materials from the 
earth, which makes their operations highly vulnerable to changes in the natural environment 
and subject community criticism for causing disturbing environmentally fragile and sensitive 
areas (Mzenda, 2011). The mining and minerals sectors in both countries are highly emissions 
intensive with high trade exposure. This is mainly because the industries are major sources of 
carbon pollution internationally due to their large coal exports. Consequently, the sector faces 
a major challenge in having to respond to local and international institutions. Country-specific 
industry GHG emissions are shown in Table 2.2. 
The mining industry in Australia has a poor history of good environmental management in both 
literature and public perceptions (CDP, 2012; Azapagic, 2004; Driussi and Jansz, 2004; Lodhia, 
2010). For example, Peck and Sinding (2003, p. 131) suggest that the “discovery, extraction and 
processing of mineral resources is widely regarded as one of the most environmentally and 
socially disruptive activities undertaken by humankind”. This perception and argument are 
supported by other scholars who suggest that mining is a vulnerable industry (e.g. Driussi and 
Jansz, 2004) and therefore encouraged industry to improve its sustainability approach by 
considering the impacts of their business on other community members (e.g. Lodhia, 2010; 
Jenkins and Yakovleva, 2006;). Furthermore, most mining firms disregard the risks posed by the 
impacts of climate change (KPMG, 2010). Given that, Australia’s climate is mostly arid; the 
concern about the sustainability of mining is justifiable. 
Table 2.2 GHG emissions by country 
Sector  Australia1  South Africa2  
Mining  8% 16% 
Energy and materials 60% 49% 
Chemicals  4% 5% 
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Source: 1: Dept. of Climate Change and Energy Efficiency, Australian govt. 2012; 2: Dept. of 
Environment, SA govt., 2013 
By contrast, the mining sector in South Africa is faced with a separate set of institutional 
challenges. These include protracted strikes by employees; declining and uncertain political 
expectations with the looming carbon tax, and an active environmental NGO movement. South 
Africa, therefore, exports high levels of carbon with its carbon outflows equating to 37% of the 
country’s GHG emissions (Brent et al., 2009). Given these figures, the South African mining 
industry is vulnerable to more stringent future international climate policies. 
Chemical manufacturing and distribution dominate the Australian and South African chemicals 
industry. The Plastics and Chemical Industries Association of Australia and the Chemicals and 
Allied Industries Association in South Africa provided details. The enterprises involved in this 
industry are mainly large firms that produce base, intermediate and chemical products. In both 
countries, the chemical industry is considered a major contributor to environmental pollution 
due to harmful emissions from operations (Christmann, 2004; Hoffman, 2000; King and Lenox, 
2000). Like the energy and mining sectors, the chemicals industry is vulnerable to natural 
environmental alterations. The literature showed infrastructure to be highly susceptible to 
climate change disruptions (IPPC, 2013). Increased focus on environmentally friendly chemical 
products means that the individual firms within this industry need to build capabilities that allow 
them to minimise reputational risk and the physical impacts of climate change. Table 2.3 
summarises company classification in Australia and South Africa. 
Table 2.3 Company Classification 
Sector Firms in this Sector 
Materials  Encompasses a broad range of mining, manufacturing, and distribution of minerals, 
chemicals, metals and/or steel, paper products and similar products packaging 
Energy and 
Utilities 
Firms that derive their business from coal, gas, electricity and water utilities. Their core 
business is to explore, produce, refine, transport and market these products  
Source: ABS (2006); ANZCIS (2006); Stats SA (2005) 
2.6 Summary 
The importance of the E&M sectors to the economies of Australia and South Africa were 
highlighted in this Chapter. Although the classification of firms differs between countries and 
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regions, they share common attributes. These attributes include heavy capitalisation, energy 
intensity, and reliance on raw materials supplied by the natural environment and exposure to 
climate change impacts. This study used the Global Industry Classification Standard (GICS) in 
conjunction with ASX (Australia) and JSE (South Africa) classifications. 
While there is policy uncertainty in Australia and a looming carbon tax policy in South Africa, 
firms in both countries are faced with climate change-related challenges such as changing 
markets (e.g. reduced demand for coal from China), increasing energy costs, and high variable, 
extreme and disruptive climate and impacts (CSIRO, 2014, Muzenda, 2011). For those 
companies that engage in climate adaptation and mitigation, there are opportunities for 
boosting financial performance through enhanced efficiency and the use of cleaner energy 
(Deloiitte, 2011, Whitehouse, 2014, Southworth, 2009). 
Ageing electricity generation infrastructure in both countries will necessarily require investors. 
These investors increasingly prefer businesses that actively seek to exploit opportunities and 
limit risks related to climate change as part of their strategic and operational planning (CDP, 
2014, Deloitte, 2011). As a result, managers of these firms need to consider climate change to 
ensure long-term performance and meeting shareholder expectations (Mills, 2009; CDP, 2013). 
Energy intensive firms are clearly susceptible to climate change disruptions mainly because they 
rely on high fossil fuel consumption for their business operations. Over 70% of energy was 
derived from burning fossil fuels in both Australia and South Africa in 2012 (IEA, 2013; BREE, 
2015). 
In the next Chapter, the literature on climate change, disruptions and effects on firms, is 
presented. 
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3 Chapter 3 Climate Change Disruptions 
3.1 Introduction 
Climate change is “a change in the state of the climate that can be identified by changes in the 
mean and/or the variability of its properties, and that persists for an extended period, typically 
decades or longer and that occurs either due to natural processes or due to persistent 
anthropogenic changes in the composition of the Earth’s atmosphere or land use” (IPCC, 2007, 
p. 2). Although extreme weather events are a part of the natural climate system, today’s 
atmosphere and oceans have higher heat level than in the 1950s. The global average 
temperature rate of increase since 1970 is about 170 times that of the baseline rate over the 
past 7,000 years (Steffen et al. 2016; NOAA 2017b). 
This Chapter reviews the climate change phenomenon and its importance to business systems. 
Firms require water, plants, and fuel for the functionality and survival of their business systems. 
The natural environment essentially supplies these resources. This makes it possible to 
demonstrate the importance of climate change across the study areas, including areas outside 
the management literature, which businesses and management theory can draw on. These 
areas include anthropology, economics, and the natural sciences. Once the importance of 
climate change to these areas of study has been demonstrated, literature that links firms (as a 
form of an organisation) and the climate change challenge will be pursued. 
The global average temperatures have gone up by about 1.1°C above the pre-industrial level, 
with most of the warming occurring since the 1950s (IPCC, 2013). The rapidly warming climate 
is driving a wide array of impacts, many of them associated with worsening extreme weather 
events. Impacts suggested in literature include (a) severe loss in the economic value of forest 
lands (Hanewinckel, 2013); infrastructural damage (Cuevas, 2011), massive market disruptions 
(Winn, et al., 2011), prolonged and more frequent droughts (IPCC, 2013; CSIRO, 2015), 
prohibitive costs of extracting primary resources (Nitkin et al. 2009). 
These examples suggest that the climate change phenomenon can affect the long-term 
sustainability of every organisation (IPCC, 2013, Cline, 2007; Stokes and Howden, 2010). It is part 
of the natural environment, whose impacts have received limited documentation in 
management literature (cf. Hart, 1995; Winn and Kirchgeorg, 2005; Hoffman, 2005). This scant 
attention is happening even though there is overwhelming evidence of the increasing incidences 
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of climate disruptions to businesses and communities (Cuevas, 2011, IPCC, 2013). For example, 
there is general agreement that warming of the globe triggers shifts in established climate 
patterns, resulting in more regular and severe climate extreme events such as heatwaves and 
floods. 
Australia is one of the most climate-vulnerable countries in the world (Blunden and Arndt, 2015, 
CSIRO, 2013). Heatwaves in the country have increasingly become longer, hotter and happening 
earlier in the season. In southern Australia, dangerous bushfire weather is increasing and the 
cool season rainfall becoming rare, stretching firefighting resources, putting lives at risk and 
presenting challenges for the energy, agriculture and materials industries (Blunden and Arndt, 
2015; IPCC, 2013). For example, Louis, (2016) reported that the coast of New South Wales 
experienced the highest ever recorded maximum wave height during east coast low storm. Such 
sea level rises caused disruptions in the key ports of Newcastle causing delays in the 
transportation of major mining outputs. South Australia experienced the worst flooding in over 
50 years, that disrupted power supply to the whole state. There was a significant loss to 
businesses and the community caused by the consequences of the loss of power and the damage 
inflicted by the wind, rain, hail, flooding and storm surge. On the other hand, Sydney, which is 
an industrial hub of Australia and surrounding regions experienced the hottest December since 
1868 that caused water supply interruptions to homes and businesses (ABC, 2016b). The heat 
extremes over the past several years have exacerbated bushfires causing power cuts and 
shortages to households and businesses. The energy, chemicals and mining sectors are capital-
intensive sectors which have a multitude of long life fixed assets, long supply chains, and 
substantial water requirements for their operations. Recent flooding, bushfire, hailstorm and 
drought events in Australia have shown that more E&M firms are at risk from negative impacts 
of climate change long-term than previously appreciated (Smith, 2013). 
Like Australia, South Africa and the rest of Africa have experienced increased incidences of 
droughts, with 2016 having the worst drought in 50 years (NOAA, 2017b). The country has seen 
significant temperature rises in the last 60 years, and are expected to rise 1-2°C along the coast, 
while inner areas will experience 3-4°C by 2050. Water stress has increased up to 10% less 
rainfall is expected with most surface water resources fully utilised, and expected to get worse 
as climate change impacts increase. This is supported by increased frequency and longevity of 
droughts, especially in the provinces of Limpopo, KwaZulu-Natal and Mpumalanga. These 
happen to be the industrial hubs of the country, including major mining operations, power 
generations and agriculture. 
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The above climate events have proven to be highly disruptive to organisational operations and 
market environments. Even with these profound threats to business, some firms still give limited 
attention to climate change. Business leaders have given assorted reasons and these include the 
complexity of the climate change challenge (Trenberth, et al., 2007), lack of knowledge of the 
impacts of climate change (Winn et al., 2011), poor policy framework to guide firms (Rugman, 
1998), lack of shareholder interest (Reilly, 2016; Sharma & Henriques, 2005) and using insurance 
and traditional risk management (Nitkin, et al., 2009; Schwarzt, 2007). 
Yet, science informs us that turbulences in the earth’s physical system have contributed to the 
destruction of entire civilisations due to extreme weather events (Fagan, 1999, 2004; Fairbridge, 
1969; Schwartz, 1957). Changes in the natural environment’s impacts on firms and other 
economic entities remain highly unpredictable, and they can cause massive financial losses 
(Mills, Lecomte, and Peara, 2002; Stern, 2007, KPMG, 2012). Scientific research continues to 
provide more compelling evidence of the link between greenhouse gas emissions due to human 
activity and global warming (Houghton et al., 2001; Khandekar, Murty, and Chittibabu, 2005; 
IPCC, 2013). Considering this, traditional business models’ assumptions of a steady-state in the 
biophysical environment are not sustainable. This argument is supported by Winn et al. (2011) 
assertion that the physical impacts of climate can cause massive disruption to the environment 
in which firms operate. Given these concerns, there is growing evidence that firms are 
considering making climate change part of their corporate strategies (cf. Schwartz, 2007; 
Hoffman, 2005; Hoffmann, 2007; Kolk and Levy, 2001; Kolk and Pinkse, 2005; Pinkse, 2007; 
Porter and Reinhardt, 2007; Sprengel and Hoffmann, 2009; CDP, 2013). 
Firms and their stakeholders have justifiable reasons to be concerned by the increasing 
frequency and intensity of climate extremes and the costs associated with such events for their 
businesses. According to the World Economic Forum’s Global Risks Report (2016, p. 16), “failure 
of climate change mitigation and adaptation” ranked number one and related water crises was 
number three among the worst global risks in terms of impact (World Economic Forum, 2016). 
According to the same report, water crises, failure of climate change mitigation and adaptation, 
and extreme weather events are ranked the top three global risks of highest concern for the 
next ten years (Figure 3.1). A recent review has indicated that 87% of the $1.4 trillion damage 
from all world disasters between 2004 and 2014 were climate related (United Nations 
International Strategy for Disaster Response (UNISDR), 2015). Floods affected more than 150 
million people in 2010 alone. This places climate change among the major underlying drivers of 
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risks, together with poverty, a decline of protective ecosystems and poorly planned urban 
growth. 
Global warming that causes climate change has mainly been driven by the reliance of the world’s 
economy on fossil fuel especially oil and coal as energy sources (Michalisin and Stinchfield, 
2010). This exposes firms to mounting regulatory, institutional and societal pressures (Kolk & 
Pinkse, 2011). In addition to these pressures, firms also face climate change-induced disruptions 
to their operations and traditional markets. The multiplicity of these impacts requires firms to 
formulate a suite of proactive response strategies and to redefine their business practices in 
ways that help them survive in the long term while reducing their GHG emissions (Hart, 1995; 
Porter and Reinhardt, 2007, IPCC, 2007, p.20). As such, there is a need for businesses to engage 
in constructive collaboration with various institutions such as NGOs, local communities, 
governments, researchers and other firms. This is because the complexity of climate change 
creates barriers for individual firms to go it alone. 
 
Figure 3.1 The top ten most changing global risks between 2015 and 2016 
Source: Global Risks Perception Survey 2014 and 2015, World Economic Forum. 
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3.2 The climate change human systems response chasm 
Early work by Schwartz (1957) sought to reveal how human civilisations have had to alter their 
living routines in response to changing the climate. Failure to do this would have meant a threat 
to survival caused by severe and prolonged droughts, storms, and advanced desertification. A 
follow-up study by Cooper (1978) also emphasised that existing human institutions were poorly 
prepared for this transnational phenomenon, which tends to persist long after the elimination 
of causes. Despite evidence of large human displacement, Schwartz (1957) and Cooper (1978) 
correctly predicted that reaching a global consensus on how to rein in climate change would be 
almost impossible. Cooper (1978) predicted that consensus could happen when there is a 
deeper knowledge of the impacts of climate change via a multi-disciplinary approach. The 
increasing evidence of fundamental climate variability and extreme climate events requires both 
incremental and transformative changes in business systems. 
The above shows that the climate has been shifting for a prolonged period and the human 
system has been playing catch up to some of its devastating effects such as storms, floods, 
drought, and desertification. Late work including Calil et al., (2012), Richards (2003) and the IPCC 
Fifth Assessment Report in 2013, among others, further emphasised this point. Second, the 
changing climate raises the question of resource scarcity effects on the ability of the 
environment to sustain human and livestock systems. This relates to the resource-based view 
and the capabilities that need to be developed to mobilise those resources to cope with 
changing climates – the dynamic capabilities view (Wang and Ahmed, 2007). Third, North (2006) 
highlighted the continual presence of conflicts between institutions. For example, the legitimacy 
aspects of institutional theory surface because of the conflict between science and business 
systems (Cuevas, 2011). Additionally, the locality nature of institutions and their ability to 
change organically to new challenges supports the current study’s inclusion of firms in two 
different countries. Fourth, the studies showed how climate change impacts could potentially 
cause massive discontinuities that require firms and society to learn, innovate and adapt (Winn 
et al., 2011). 
Linnenluecke and Griffiths, (2011) noted that Australian farmers and farming organisations must 
adapt their businesses continuously by changing their cropping-livestock combinations to fit in 
with the changing climate. They argue that the prolonged droughts in the Murray-Darling Basin 
threatened the viability of farming businesses and the country’s food production. The increased 
frequency and severity of these droughts and heat have required farmers to alter their farming 
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approaches. It is, therefore, necessary for firms to reconfigure their capabilities and mobilise 
resources “to deal with the unpredictable, nonlinear, and non-incremental change associated 
with them” (Trenberth et al., 2007, p. 663). These concepts are discussed in more detail in 
Chapter 4. 
Stern (2006) and other economists laid the foundation for investigating climate change practices 
at the firm or organisation level. This could be done using corporate social responsibility (CSR), 
resource-based view (RBV) or dynamic capabilities view (DCV). These tools seek to explain how 
firms respond to market externalities such as climate change (Barney, 1991; Teece, 2007). A firm 
level approach is likely to provide information that is more accurate for firm managers to draw 
on rather than relying on international and national modelling approaches that have proven to 
be blunt and rather broad. These international approaches are sometimes not reflective of 
companies’ efforts to reduce emissions at a local level. 
The relevance of this body of literature to this study is noted in two respects. Firstly, the climate 
change phenomenon can affect all humanity and the economic and biophysical systems in which 
they operate (Cooper, 1978; IPCC, 2013) and is likely to cause massive discontinuous changes 
(Winn et al., 2011). This suggestion is consistent with the approach taken in this study to 
investigate the impacts of climate change on firms. Secondly, Stern (2006) adds a third 
dimension to the DCV and institutional theory discussed in Chapter 4, by arguing that there will 
be global costs as well as benefits from response timeliness. 
3.3 Implications of climate change: the physical impacts on firms 
Following the earlier focus on the natural environment, the conceptual work seems to be 
shifting to an emphasis on climate change disruptions. It recognises that climate change could 
disrupt the environment in which firms operate. The approach here is propelling climate change 
as a strategic issue whose impacts could bring change to firms (negatively or positively) and 
suggests ways in which the affected firms could address these challenges to remain competitive. 
The IPCC’s Fifth Assessment Report points to physical climate change impacts on organisations, 
and to specific regional issues (IPCC, 2013). “Impacts” are viewed as the effects of natural 
extreme weather, climate events and climate change. The report notes that climate disruptions 
are likely to have widespread impacts on human systems including organisations and these 
include water supply shortages, increasing disease, massive human migration, and 
compromised infrastructure. Cuevas (2011) argues that the level of risks related to change in 
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organisational systems reflects the system’s vulnerability. This suggests that firms could be 
vulnerable to alterations in the biophysical systems in which they operate. The major insight 
here is that management theory has concentrated more on the impacts of firms to the 
environment than an emphasis on the natural environment impacts on firms (cf. Winn et al., 
2011; Sharma and Henriques, 2005; Bansal, 2005; Lash and Wellington, 2007). This bias could 
explain why management theory is lacking strategic tools to help firms deal with climate change 
disruptions (Griffiths and Winn, 2005). This refers to the development or acquisition of 
capabilities to deal with rapid changes to the natural environment triggered by climate change 
(Okereke, Wittneben, and Bowen, 2011). 
The above conceptual literature has emphasised that organisations are subject to biophysical 
and ecological constraints that are triggered by changing climate systems. Since the first IPCC 
report in 1990, the confidence in the predictions of climate change disruptions to human 
systems has increased. With over 200 billion tonnes of CO2 being pumped into the atmosphere 
between the IPCC’s AR4 2007, and AR5 2013 reports, climate change impacts have become more 
pronounced (Tyndall Centre, 2014). Such increases in climate change disruptions provide some 
valuable insights essential to this study. First, there are significant issues of possible labour 
shortages due to mass migration and deteriorating human health and other production factors 
(IPCC, 2013; Cuevas, 2011; Winn, et al., 2011). Second, this study adopts the view that it is 
necessary for management research to focus more on the physical impacts of climate change 
rather than on firms’ impacts on the natural environment (Winn et al., 2011). Third, firms’ 
capabilities are the epicentre of firms’ abilities to deal with risks and opportunities linked to 
climate change (Okereke, Wittneben, and Bowen, 2011). This highlights the importance of taking 
a broader capability view to informing the development of firm responses. Fourth, institutional 
presence (the action of institutions) is essential to the ability of biophysical and human systems 
to reduce vulnerability to climate change disruptions (Cuevas, 2007). 
3.4 Summary 
The studies reviewed in this Chapter have raised some points that are pertinent to this study. 
Several sources have framed climate change-related to and revealed that its impacts are subject 
to different interpretations by individual firms. Some examples include physical risks and 
opportunities (cf. Winn et al., 2011, Crawford and Seidel, 2013, Hoffman, 2005 and Delany, 
2006) and new product services and development (Kolk and Pinkse, 2005; Okereke, 2007). Other 
examples include energy use efficiency, sustainable land use, water use efficiency and CSR 
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disclosure such as carbon disclosure (CDP, 2012). The normative, regulatory and physical issues 
and their ability to influence firm’s performance led to the formulation of the research questions 
that guide this study. 
Firms that strategically frame their climate change responses are likely to view climate change 
risks and opportunities related to the way they view any other business-related risks and 
opportunities. Lash and Wellington (2007) pointed out some risks linked to climate change such 
as regulatory, reputational and legal risks, while Winn et al. (2011) emphasise climate change 
impacts on firms. 
The climate change effects have no boundaries and can affect all industries (Winn et al., 2011; 
Stern, 2008; Porter and Reinhardt, 2007). The discussion about how mining was affected by 
storms and flooding in Queensland is an excellent example. Berkhout et al. (2006) particularly 
developed a schema of organisational adaptation. The schema led to the assertion that an 
organisation’s operational capabilities drive its ability to adapt, in conjunction with the 
prevailing market, regulatory, and climate situation. Nitkin et al., 2009, Winn and Kirchgeorg 
(2005), Porter, and Reinhardt (2007) have all pointed to the need for firms to acquire and 
enhance capabilities to help deal with climate change disruptions. Few studies fully explore the 
capabilities firms have and need to develop to deal with massive climate change disruptions. 
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4 Chapter 4 Literature Review – Theory and Hypotheses 
4.1 Introduction 
“…the dynamic capabilities perspective has emerged (Teece, Pisano, and Shuen, 1997; Gasbarro, 
Rizzi, & Frey, 2016) as a complement to the resource-based theory (RBV) to explain how firms, 
adjust capabilities in the rapidly changing market” –Dowell and Hart, 2011, p. 1769. 
Chapter 3 discussed climate change as an externality that affects businesses in general and 
Australian and South African E&M firms in particular. There are several perspectives through 
which the interaction of firms and climate change may be analysed. These include CSR presented 
in 4.2, resource-based theory (RBV) presented in 4.3, the natural resource theory (NRBV) in 4.5, 
DCV presented in 4.6, institutions and institutional theory (IT) discussed in 4.7 and these are 
reviewed in this Chapter. A model for the firms’ response to the climate change disruptions is 
presented in 4.9. The Chapter provides details on why the DCV and IT are the preferred 
analyses/theories in this study. These two theoretical views are used to address the research 
questions from a management perspective and provide the base for a theoretical model for 
climate change practices. 
4.2 Firms’ CSR 
Through CSR, firms can incorporate societal concerns and interests regarding their operations. 
It is “the continuing commitment by business to contribute to economic development while 
improving the quality of life of the workforce and their families as well as of the community and 
society ” (WBCSD, 2015, p. 2). Contrary to this definition, many businesses view CSR as an 
opportunity to generate good news stories about what the firm and its communities are doing 
(Simply CSR, 2014). More recently, scholars have been pushing for the abandonment of CSR’s 
“one solution fits all” definition to incorporate sustainability, which is assumed to fit all types of 
firms (Marrewijk, 2003). For these reasons, there has been a wide adaptation of one approach 
to incorporate the triple bottom line (TBL). TBL measures the firm’s “financial, social and 
environmental performance over a given period” (Theis and Tomkin, 2013, p. 451 & 572; 
Youssoufou, 2014). 
Following the Brundtland Report (1987), 90% of firms on the Fortune 500 had embraced CSR by 
early 1990. By implication, business leaders have been championing a CSR movement that is 
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encouraging society to lead a more sustainable lifestyle (KPMG, 2013). By considering their 
social and environmental impacts, CSR offers firms an alternative way to respond to market 
failures (Benabou and Tirole, 2010). Through initiatives such as the United Nations’ Global 
Compact, firms are encouraged to link environmental and social issues in a moral contract 
between firms and society (Porter and Kramer, 2006). 
CSR is, therefore, an essential part of sustainable development. However, its implementation in 
Southern Africa and other developing regions remains more of a compliance issue than that of 
business resilience and long-term survival (Yousoufou, 2014). There is still evidence of firms 
showing minimal respect for environmental standards because of lack of public pressure and 
regulatory enforcement capabilities (Muzenda, 2011). Contrary to the South African situation, 
climate change, together with energy and fuel and population growth, is among the top CSR 
issues for Australian firms (CRS, 2015). However, most of these firms are not able to identify any 
value driver associated with climate change and they have a limited understanding of the issue 
(Wong & Wong 2015). That is, most of these firms have a limited comprehension of the 
complexity and the compounding nature of climate change to their business and shareholder 
value. 
Given the similarities in weather patterns in Australia and South Africa, climate change and 
water stress are high on the CSR agenda of firms in both countries. Climatic conditions between 
the two countries include (a) the semi-arid hot weather (North-West South Africa and mid-west 
Australia), high rainfall temperate (central plateau South Africa and Northern New South Wales, 
ACT and Southern Highlands Australia; and dry tropics central and northern South Africa and 
North-East Australia) (NOAA NCEI, 2016). The two countries experienced significant droughts 
over the past 10 years and recorded their highest temperature on record in the same period. 
Even though they have a limited understanding of the complexity of these issues, there has been 
increasing calls for firms to make public their carbon footprint. Despite this, the CSR perspective 
has not been effective in guiding firms in their bid to embed climate risk reduction into their 
strategic planning (Wong & Wong 2015). Furthermore, Banerjee (2003; 2008) considers CSR too 
broad in scope to be relevant to organisations. Moreover, the inclusion of environmental and 
social concerns into a firm’s business operations tends to be voluntary. Through the CSR lens, 
firms have tended to take account of environmental stewardship in general, emphasising 
environmental regulatory compliance and limited focus on climate change. In countries where 
the regulatory framework is poor, businesses have only shown weak interest in how much their 
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business impacts the natural environment (WBCSD, 2013). This suggests that external 
institutions influence the climate actions taken by many firms. 
Furthermore, several studies suggested that firms have mainly used CSR as a tool to address 
GHG reduction (e.g. Michelon, et al., 2015; Brammer and Millington, 2008; Sanchez and Lorenzo, 
2012), with no clear outcomes that show positive linkage with performance. At the same time, 
a few studies have shown a linkage between the CSR and performance (e.g. Lo´pez et al., 2007; 
Russo and Fouts, 1997; Griffin and Mahon, 1997; Moskowitz, 1972, 1975; Bowman, 1978; Cowen 
et al., 1987; Preston and O’Bannon, 1997; Simpson and Kohers, 2002), especially where CSR is 
clearly communicated (Brunton, Eweje and Taskin, 2015). Others have found a negative 
relationship (e.g. Wier, 1983; Bromiley and Marcus, 1989) and a few have reported inconclusive 
results (e.g. Abott and Monsen, 1979; Aupperle et al., 1985). Thus, the positive linkage between 
CSR and firm performance can be viewed through the lenses of hybrid economic models. These 
models view how the incorporation of CSR in business strategies can help firms in brand 
differentiation and the generation of competitive advantage (Caroll, 1991). By engaging in CSR, 
firms could drive innovation and enhance their competitive advantage (KPMG (2011). 
The challenge for firms when using the CSR approach to deal with climate change disruptions is 
its focus on mitigation and compliance but not on adaptation. Yet the massive disruptions 
caused by the impacts of climate change require firms to go beyond demonstrating good 
corporate citizenship. A simple demonstration of legitimacy and meeting stakeholder 
expectations is not enough for the long-term survival of firms. An analysis tool that allows firms 
to deal with the impact of climate in a sustainable and profitable way is required. For this reason, 
CSR was not an appropriate tool to use to assess the firms’ response to climate change in this 
study. A discussion of the resource-based view theory might help provide a solution to this 
challenge. The RBV is presented in section 4.3. 
4.3 Resource-based view theory (RBV) 
The RBV advocates that the resources of an organisation determine its performance and 
competitiveness because they “are unique bundles of valuable resources that, over time, 
become relatively immobile” (Barney, 1991, p.102). Barney (1991)’s argument is based on the 
concept of competitive advantage in which he suggests the inability of competitors to 
implement that advantage. In other words, competitors are unable to duplicate the benefits of 
the firms’ strategy. In analysing the sources of competitive advantage, the RBV assumes that (a) 
these resources are perfectly immobile across firms and (b) within an industry, a firm has 
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heterogeneous control of strategic assets. In a later study, Barney (2001) further asserts that 
“resources are valuable when they enable a firm to conceive of or implement strategies that 
improve the firm’s efficiency and effectiveness”. More specifically, these resources must be 
socially complex, imperfectly mobile, casually ambiguous and hard to imitate. 
Barney’s broad definition of resources includes capabilities, but the lack of clearly stated 
examples of how capabilities contribute to competitive advantage weakens this definition. 
However, further work has identified some capabilities that could lead to competitive advantage 
such as reputation and carbon-friendly operations and processes (Amit and Schoemaker, 1993; 
Couis and Montgomery, 1995). Prahalad and Hamel (1990) refer to unique firm capabilities as 
core competencies. These are rare, hard or too costly to imitate or not easy to substitute 
resources (Barney, 1991, 2001; Peteraf, 1993). Just having resources is not enough to make them 
valuable (Teece et al., 1997). The firm must be able to leverage its resources such as strategic 
assets, to minimise competitive pressure, or to exploit opportunities arising from market 
changes (Barney and McEwing, 1996). 
Several empirical studies have tested and demonstrated the RBV theory and sustainable 
performance linkage. The studies seem to support the significance of RBV theory and its 
underlying assumptions. For example, firms endowed with resources tend to have better 
flexibility in diversifying their investment into new markets and/or products, which enables 
them to perform better than their competitors (e.g., Harrison, Hitt, Hoskisson, and Ireland, 
2001). This suggests that there is a positive linkage between firms’ performance and its 
collection of resources (e.g., Robins and Weirsema, 1995). 
Further studies have shown a positive relationship between a firm's resources and capabilities 
(especially dynamic capabilities such as learning abilities) and its performance (e.g., Schroeder, 
Bates, and Junttila, 2002). For example, firms with resource management capabilities tend to 
have first mover advantages in a changing market environment (Barney and Arikan, 2001). Even 
the social capital of the firm seems to influence performance positively (Hitt, Bierman, Shimizu, 
and Kochhar, 2001). Relevant to this study, Miller and Shamsie (1996) found that environmental 
proactivity positively influenced the value of resources possessed by a firm. 
While several of the above studies have delivered some clarifications regarding RBV and firm 
performance linkages, the theory has several limitations which make it inappropriate for the 
current study. The most relevant are the lack of natural environment changes (Dowell and Hart, 
2011). Other researchers criticise the RBV for its lack of managerial implications (Priem and 
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Butler, 2001), endless regress (Collins, 2001), limited applicability (Teece, 2007; Collins, 2001). 
Kraaijenbrink (2010, p. 350) further explains that sustained competitive advantage “cannot be 
based on static resources, and therefore they fall beyond the bounds of the RBV” and its 
emphasis on sustained competitive advantage is not achievable especially in fast-changing 
environments (Gunther, 2013). Hence the RBV theory fails to focus on the external environment 
such as changes in market demand, which increases the likelihood of the firm holding on to 
redundant resources. It is also has no capacity to do an empirical study on measuring 
performance. 
4.4 The RBV Limits in Investigating Climate Change 
The major weakness of the RBV is its assumption that competitive advantage of firms can be 
gained by owning valuable, unique and difficult-to-substitute resources (e.g. Barney, 1991; 
Teece et al.1997; Penrose, 1959). That disregards the importance of the interplay between the 
natural environment and the firm. The RBV suggests that firms’ physical resources are static, 
and although scarce in one location, they may be available in other places and by implication 
they are always available via factor markets. Contrary to this, the natural environment has 
biophysical limits regarding the availability of resources accessible to firms. Climate change 
disruptions such as flooding are likely to accentuate the above limits. For example, massive 
flooding in eastern Australia, in 2011 led to agricultural losses of $500- 600 million (ABC, 2011). 
Furthermore, hydro-electric power generation fell to 2% in 2004 of total generation compared 
to 6% in 1974 (ABS, 2005; 2011). These examples challenge the RBV’s assumptions that natural 
resources are available constantly. 
The above discussion clearly indicates that climate change impacts alter the availability of the 
natural resources for firms (both market and natural). Firms, therefore, need to develop or 
acquire dynamic capabilities to (a) audit current resources (knowledge) and acquire or modify 
resources based on market dynamics, and (b) assess the viability of the existing market or exploit 
new market opportunities linked to climate change disruptions. These considerations are 
pertinent to this study in that the study will add to management theory the need for firms to be 
capable of proactively responding to climate change disruptions. This study helps address Winn 
et al.’s (2005) argument that management theory lacks sufficient depth to enable organisations 
to manage massive discontinuities caused by the physical impacts of climate. 
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4.5 Natural Resource-based View (NRBV) 
Perhaps the most influential work on the linkage between the natural environment and firms’ 
resources is Hart (1995). In this work, Hart suggests that the natural environment has potential 
to limit business operations. Firms will do well to consider the natural environment in their 
business strategies. De Castro et al. (2012) argued that firms that invest in developing good 
environmental capabilities could derive competitive advantage given that the natural 
environment provides limited resources. 
The constraints imposed by the natural environment could be a catalyst for firms to develop or 
acquire appropriate resources and capabilities that help them to adapt and remain competitive 
in the economy of the future. Therefore, organisations should conduct their business in line with 
the limits to which the natural environment is able to supply while remaining ecologically 
balanced or maintaining a state of stability of nature (e.g. King, 1995). Failure to do this will 
cause severe damage to the natural environment, resulting in the mobilisation of regulatory 
forces and legal costs as well as an increase in environmentally friendly consumerism. Dowell 
and Hart (2011) went further, suggesting a strong connection between the RBV and dynamic 
capabilities in which firms adjust their capabilities to survive in rapidly changing markets. 
The above discussion suggests that firms face long-term viability issues driven by diminishing 
natural capital because of the natural environment changes such as climate change disruptions. 
Firms source their raw material from the earth’s ecosystem (Bray, 2003). Therefore, firms must 
consider that production and operational constraints are driven by changes in the natural 
environment in their strategic formulation process. As the earth's ecosystems change, its natural 
capital dwindles (Stoke and Howden, 2010). Thus, changes to the natural environment such as 
those driven by climate change impose constraints on firms’ resource advantages. This line of 
argument further reveals the inadequacy of the RBV as a theory for determining a firm’s 
performance. This leads to the management theory called the natural RBV, discussed below. 
The NRBV of the firm is a modification of the RBV. Its focus goes beyond gaining a competitive 
advantage by incorporating sustainability. The theory suggests that firms need to consider the 
sustainable use of natural capital (interconnected with the natural environment) in their quest 
for competitive advantage for long-term survival. It calls for firms to incorporate product 
stewardship, pollution prevention and sustainable development (Hart, 1995; Hart and Dowell, 
2011). 
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Few studies have been conducted to test or demonstrate the NRBV. Studies done so far have 
focused on establishing the linkage between firms’ environmental activities and their 
performance and they have produced mixed results. Orlitzky et al., 2003 did a systematic review 
of over fifty studies seeking to link environmental practices and organisational performance. 
They found a mix of significant positive linkages, significant negative linkages, and no significant 
linkages. Another study on the relationship between responsible manufacturing practices such 
as reducing toxic waste and financial performance showed a positive relationship. That is the 
lower the toxic release from manufacturing the higher the financial performance (Al-Tuwaijri, et 
al., 2004). Kassinis and Vafeas (2006) went further by adding a third dimension and linked the 
level of toxic emissions, community pressure and the economic performance of manufacturing 
facilities. Their study concluded that firms tend to adopt cleaner manufacturing practices in 
areas dominated by wealthy stakeholders. 
Furthermore, several researchers have conducted empirical studies to focus on testing and 
applying the NRBV, and they have come up with mixed results. These were mainly case studies, 
which showed that: (a) firms that design and modify their operations to accommodate societal 
concerns for a cleaner environment were more likely to gain a competitive advantage (Hastings, 
1999). They also showed that (b) manufacturing firms that incorporate CSR and consider the 
environment in their strategies in Australia gained higher net profits and market growth than 
firms that did not; (c) environmentally proactive firms operating in China significantly financially 
performed better than the non- proactive (Chan's, 2005). 
The studies reveal mixed results of the linkage between the firms’ environmental practices and 
performance. In addition to these mixed results, the studies did not focus on analysing the 
influence of firms’ climate change practices and performance. Like the RBV discussion above, 
the NRBV does not consider rapid changes to the environment in which the firm operates. 
Chapter 3 revealed that climate change disruptions could cause massive disruptions to firms’ 
operational environments. Firms require a theoretical framework that helps management to 
develop strategies for responding to the rapidly changing business environment because of 
climate change disruptions. The current research sought to address this by empirically testing 
the hypothesis that firms that are climate change proactive perform better than those that are 
not. The limitations of the CSR, RBV, and NRBV as analysis tools for the interaction of firms with 
climate change leads to the DCV. 
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4.6 Dynamic Capabilities View (DCV) 
The DCV of the firm is derived from the RBV which emphasises resource combinations 
(Makadok, 2001) Gasbarro, Rizzi, & Frey, 2016) and the NRBV considers the natural environment 
in selecting resource combinations (Hart & Dowell, 2011; Hart, 1995). By contrast, DCV focuses 
on firms’ internal mechanisms or capabilities that are sources of enhanced firm competitiveness 
in a fast-changing environment (Eisenhardt and Martin, 2000). However, the concept dates to 
Schumpeter (1934) who suggested that innovation resulted from the creative destruction of an 
organisation’s present resources and recombining the resources into new capabilities. It was not 
until Teece et al., (1997) that the notion of dynamic capabilities was developed and further 
refined by Teece (2007) and Wang and Ahmed (2007). These studies suggest that the 
competitive advantage of firms operating in fast-changing environments is not a function of 
industry conflict nor positioning but dynamic capabilities. In essence, the DCV recognises that 
firms rely on the development of capabilities to better utilise resources for enhanced 
performance (Teece et al., 1997). Teece and colleagues (Teece et al., 1997) used “dynamic” to 
reveal “the capacity to renew competencies to achieve congruence with the changing 
environment” (p. 515). 
This study uses Hart’s (1995) natural RBV to support and link to the emergence of the dynamic 
capabilities view and its appropriateness to firms analysing the climate change issue. The DCV 
has evolved to help firms deal with non-constant natural environmental impacts on firms, likely 
to have been overlooked by Hart’s (1995) NRBV. The biophysical environment that affects firms 
is not constant- it is always changing. By utilising its dynamic capabilities, a firm can reshape its 
resources continuously to generate competitive advantage. More so, firm executives are 
challenged to make decisions related to ensuring that their operational capabilities constantly 
match the changing environment (Pavlou & Sawy, 2011). 
Proposed dynamic capabilities 
Although some studies have considered the natural environment (Winn et al., 2011), the 
emphasis has been on the assumption that the environment is a constant resource that is similar 
to any other unique organisational resource. For that reason, any changes in the natural 
environment could be accommodated by the RBV. This study argues that the RBV is too rigid to 
be able to deal with rapid, massive and discontinuous change caused by climate change 
disruptions. Instead, the dynamic capabilities perspective provides a better way of 
accommodating rapidly changing markets linked to the climate change impacts (Teece, Pisano, 
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and Shuen, 1997; Dowell and Hart, 2011). The discussion necessarily expands on Winter's (2003) 
suggestion that firms should invest in creating dynamic capabilities to help them contain 
challenges they face – in this case, the climate change challenge. 
Further to the above definition, Wang and Ahmed (2007) extensively described the concept of 
dynamic capabilities as complementary to the RBV of the firm, but its conceptualisation and 
understanding as remaining a challenge. This work was probably the first study to define 
dynamic capabilities clearly, systematically dissecting it into three major components 
(absorptive, innovative and adaptive capabilities) that are common across a broad range of 
firms. By doing this, they offered a path for further development of dynamic capabilities into 
constructs that could be measured. In contrast, earlier work on the dynamic capabilities concept 
seems to be somewhat fragmented. These studies focused on distinctive competencies (Learned 
et al., 1969); firm capabilities (Fredrickson 1984; Eisenhardt 1989; Gasbarro, Rizzi, & Frey, 2016); 
knowledge architecture (Henderson and Clark, 1990); core competencies (Prahalad and Hamel, 
1990); and combinative capability (Kogut and Zander, 1992). Further to this, the understanding 
of dynamic capabilities seems to base on case studies, a possible indication that earlier research 
was done in a rather informal way, leading to disconnected research findings. 
To operationalise these commonalities Teece (2007) grouped dynamic capabilities into three 
categories, namely “sensing opportunities and threats, seizing opportunities, and reconfiguring” 
the firm’s asset base. Teece suggests that these components are applicable to a broad range of 
firms and that they are situation specific and practical techniques that are useful to managers 
looking to improve firm performance. This helps address the generalizability problem that had 
plagued most of the earlier work of this type. This study, like many other studies before and 
around, this time, did not communicate the basic ideas as well as Wang and Ahmed’s work. On 
conventional strategies that promote analysis over insight, rapid experimentation and 
evolutionary learning may not work. As there are similarities between dynamic capabilities 
categorisations, this study uses the Wang and Ahmed framework. 
While the above shows remarkable progress towards linking firm capabilities and proactive 
environmental strategy, further empirical research that investigates the capabilities that help 
firms deal with the physical climate change impacts is needed. Although firm capabilities vary, 
the ability of firms to absorb and transform knowledge into innovative adaptation to climate 
change relates to dynamic capabilities. Such knowledge tends to be complex and often new to 
the firm and, therefore, it requires significant changes by the firms involved (Hart, 1995). For 
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this reason, firms must learn about low carbon and climate resilient technologies and the best 
ways to build capabilities that lead to improved completion in highly turbulent operating 
environments triggered by climate change disruption. 
Busch (2011) suggests that firms need to improve their climate absorptive capabilities, that is, 
being able to internalise knowledge information; adjust or adapt through being flexible, and 
strategically integrating climate change that is innovativeness. By implication, firms may utilise 
a specific mix of resources and capabilities to confront climate change disruptions, and this 
supports the application of the DCV to this study. In this case, capabilities are essential for 
implementing strategies (Barney, 1991). In addition to this, a firm’s ability to adapt and deal with 
climate change impacts is influenced by external social and economic structures and processes. 
The reason for this is that firms should consider several institutional players such as regulatory 
agencies and civil society organisations and their supply chains which exert numerous pressures 
(Flannery and May 2000; Cuevas, 2011). 
Extending the work of Teece et al., 1997, the current study seeks to identify, conceptualise, 
operationalise and deliver a measurable model that is measured by a set of specific dynamic 
capabilities components. The study relies on Eisenhardt and Martin (2000) who showed dynamic 
capabilities as practically identifiable from extensive empirical studies. Informed by Teece et al. 
(1997) who revealed dynamic capabilities as reconfiguring, learning, integrating and 
coordinating and Teece (2007 (sensing the environment to seize opportunities and reconfigure 
assets) this study support Wang & Ahmed (2007)’s three components of dynamic capabilities 
(refer to para. 4, p34). As noted above, Wang & Ahmed (2007)’s components of absorptive, 
innovative and adaptive capabilities best reconciled the varied meanings and labels of 
capabilities from literature and relevance to E&M firms operating under turbulent environments 
caused by the impacts of climate change. Specifically, the study views dynamic capabilities as 
tools that managers can use to juggle existing resources and capabilities to enhance the climate 
change practices of firms (Okereke et al. 2011). A framework for representing the proposed 
measurable model of dynamic capabilities is presented in Figure 1.1, p.9 above. Before 
discussing the three components of dynamic capabilities, it is important to elaborate on the 
capabilities of firms. 
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 Organisational capabilities and their development 
The linkage between capabilities and resources is supported by work that described capabilities 
as a firm’s resources and its ability to organise resources (Barney, 1986, 1991; Teece et al., 1997; 
Wernerfelt, 1984). Mayhew (2004) defined resources as follows: 
“Some component, which fulfils people's needs. Resources may be man-made – labour, skills, 
finance, capital, and technology – or natural – ores, water, soil, natural vegetation, or even 
climate. The perception of a resource may vary through time; coal was of little significance to 
Neolithic man, while Flint was of immense importance. Such resources depend on relevant 
technology. Other resources, like landscapes and ecosystems, may be permanently valued 
whatever the technology. Resources can be renewable - flow resources – or non-renewable – 
stock resources” (Mayhew, 2004, p. 425). 
 
For the purpose of this study, capabilities are: 
“a firm’s capacity to deploy Resources, usually in combination, using organisational processes, 
to effect the desired end. They are information-based, tangible or intangible processes that are 
firm-specific and are developed over time through complex interactions among the firm’s 
Resources. They can abstractly be thought of as ‘intermediate goods’ generated by the firm to 
provide enhanced productivity of its Resources, as well as strategic flexibility and protection for 
its final product or service” (Amit and Schoemaker, 1993, p. 35). 
The two definitions suggest that capabilities are likely to be necessary to gain a competitive 
advantage in highly turbulent conditions. However, using strategy to find a favourable position 
in a well-defined industry and then exploiting a long-term competitive advantage is difficult to 
maintain under turbulent markets (McGrath, 2010). Under such market conditions, competitive 
advantage is transient, and not sustainable. Hence, turbulent market conditions require 
creativity or continuous development of capabilities. Dowell and Porter, (2013) suggest the need 
for companies to cultivate dynamic capabilities to help cope with rapid changes caused by 
natural environment variability. Climate change is one such natural environmental phenomenon 
that can trigger rapid changes to the business environment (Wang, et al., 2010). While there is 
a suggestion in the literature that capability building involves compromise for organisations 
(Oliver, 1991), the current study aligns more with Dowell and Porter’s (2013) argument for the 
key role dynamic capabilities play to ensure business resilience under turbulent market 
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environment. Capabilities are at the epicentre of climate response mechanisms of firms 
(Okereke et al. 2011) 
 Understanding the DCV components and Hypotheses 
Dynamic capabilities are markedly important in Australian and South African E&M firms where 
the exposure to the impacts of climate change such as temperature extremes is high (IPCC, 
2014). The proposed dynamic capabilities as tools for firms to operate evolutionarily (Teece, 
2007), timely (Zolt, 2003) and efficiently (Okereke et al. 2011) to fit in with fast changing 
environments are (i) absorptive, (ii) innovative and (iii) adaptive capabilities. These three are 
presented graphically in Figure 1.1 and their hypothesised relationships with institutions and 
performance in Figure 4.2 (where the effect of dynamic capabilities on climate change 
proactiveness is moderated by institutional capacity). Although there is value in Delmas et al. 
(2011) suggestion that a firm’s absorptive capability is the most important firm capability given 
the tacit and complex nature of environmental knowledge, that is not exhaustive to enable firms 
to redirect and adjust their resources and capabilities to remain viable under turbulent 
environments. So, there is a need to consider all three components of dynamic capabilities 
because of their close interactions (Wang and Ahmed, 2007). Thus, firms should develop 
processes for gaining climate change knowledge but must also have innovative capabilities to 
utilise that knowledge for products and service improvement offerings, as well as an adaptive 
capability that allows them to implement change. The following section discusses the three DCV 
components and hypotheses 
4.6.2.1 Innovative capability (Innovativeness) 
Extensive work has been done regarding the innovativeness of the firm (e.g. von Hippel, 1988, 
Fichman, 2001, Mowery, 1983, Kim and Mauborgne, 2004). Citing the revolutionary success of 
Kinepolis in Belgium, Kim and Mauborge (2004) discussed innovation as the driver of the success 
of high growth firms. They considered a stream of strategic approaches that provide guidance 
for how to make a firm’s competitors irrelevant. Such approaches contradict earlier work by von 
Hippel (1988) who argued that most innovation is a product of borrowing rather than invention. 
By implication, the innovative capabilities of a firm are strongly driven by how well the firm is 
able to exploit externally sourced knowledge, as determined by the level of previously acquired 
knowledge. For example, companies that value R&D tend to more able to utilise external 
information than non-R&D ones (Abernathy, 1978; Rosenberg, 1994). 
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The argument points to the question of why some firms seize opportunities while others do not. 
That question remains only partially answered today, given the evidence that some companies 
choose to be climate change proactive while others vehemently oppose it. Kim and Mauborge’s 
(2004) work seeks to challenge managers of firms to continuously ask themselves strategic 
questions, identify and pursue opportunities not easily seen by others and examine how much 
they understand the risk. Doing these things allows firms to go beyond the reliance on existing 
resources and capabilities and in arguing for this, Kim and Mauborgne seem to agree with 
Fichman’s (2001) definition of innovation that has a strong bias towards new products, 
processes or services. However, this credible work ignores the need for linking innovative 
capability of the firm to its ability to absorb and assimilate external knowledge. Thus, innovation 
or the innovative capability of the firm either can be developed from within the firm (Jantunen 
et al., 2011) or sourced externally (Pinkse, J. and Kolk, A., 2010). 
In a study of Canadian businesses’ adaptation to climate change, Nitkin et al. found that 
innovative firms address technological change and promote evolutions in processes, practices 
and business models (Nitkin et al., 2009). Thus, firms that have developed innovative capabilities 
are well positioned to become proactive in their responses to climate change, and social and 
economic change. To do that, firms require well-defined, integrated thinking and capabilities 
that direct their ability to enhance stakeholder relationships; firm leadership; and climate-
friendly organisational cultures. Other research found a positive relationship between firms 
‘innovative capabilities and performance (e.g. Sher and Yang (2005). Firms that do this are likely 
to be able to move away from a reactive strategic orientation and improve their ability to 
implement climate-friendly innovations that go beyond regulatory obligations. Based on the 
above findings in the literature, this study adopts the following hypothesis. 
H1a. There is a positive significant relationship between innovative capability and climate 
change proactivity 
H1b There is a positive significant association between (a) innovative capability and (b) 
competitive firm performance. 
 
The innovative capability is proposed to facilitate proactive climate change practices such as the 
development of new products or services or reconfiguring them to meet the demands of a pro-
climate change society. Through the innovative capabilities, E&M firms can recognise, assemble 
and allocate resources (Okereke et al. 2011) by creating channels for the dissemination of 
market intelligence through the organisation (Helfat & Peteraf, 2003). It also helps E&M firms 
better synchronise their activities and tasks (assigning the right person to the right task 
(Okhuysen & Eisenhardt, 2002, p. 382), an essential element for re-creating firms (Teece, 2007). 
  44 
 
4.6.2.2   Absorptive capabilities (Absorptiveness) 
The absorptive capability is ‘‘a set of organisational routines and processes by which firms 
acquire, assimilate, transform, and exploit knowledge to produce a dynamic organisational 
capability’’ (Zahra and George, 2002: 186). Jansen, et al., 2005 defined absorptive capability as 
a systematic way in which various parts of the firm work together to learn from other forces 
operating outside its legal boundaries. In this regard, the learning stems from the prior 
knowledge that acts as a precursor for the systematic absorption of new knowledge into the 
firm. Teece (2007) calls this sensing, a term which is discussed later in this Chapter as part of an 
a priori theoretical proactive climate change practices framework. The absorptive capability has 
four sub-components or steps: knowledge acquisition, knowledge assimilation, knowledge 
transformation (innovative problem-solving, brainstorming and creative thinking) (Pisano, 
1994), and knowledge exploitation (Pavlou & Sawy, 2011; Todorova and Durisin, 2007; Cohen 
and Levinthal, 1990). Knowledge acquisition initiates the flow of additional information into the 
firm. Empirical research has revealed that by implication, firms need to integrate acquired 
knowledge for it to be useful through assimilation and knowledge transformation. By doing this, 
the firm can combine new and already existing knowledge, thus creating a unique knowledge 
for the firm. The firm can then utilise the unique knowledge to develop the innovative new 
process, operations, products, and services. 
Empirical studies have shown that absorptive capabilities directly influence the adoption of 
environmental proactivity likely to enhance the competitiveness of firms. Through their study, 
Delmas et al., (2011) expand absorptive capability concept from the technical and managerial 
arena to the natural environment. Higher levels of absorptive capability allow firms to learn and 
experiment as they discover and develop new business models. Lane et al. (2001) found a 
positive link between performance and the firm’s ability to learn from other organisations, while 
Cohen and Levinthal (1990) suggested that absorptive capabilities drive learning which results 
in enhanced innovation and performance. In fast changing environments, such as those 
triggered by climate change impacts, new markets may arise that must be addressed by new 
services or products which fast organisational learning, new knowledge and skills (Teece, 2007). 
Thus, firms must encourage learning to find novel solutions demanded by fast changing market 
environments. 
For these reasons, the absorptive capabilities of the firm should have positive effects on the 
climate change practices and firm performance, leading to the following hypothesis: 
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H2a. There is a significant positive relationship between absorptive capability and climate 
change proactivity 
H2b There is a positive significant association between absorptive capability and competitive 
firm performance 
 
4.6.2.3 Adaptive capability (Adaptiveness) 
Adaptiveness encompasses a firm’s transformation and adjustments to technological changes 
(Gasbarro, Rizzi, & Frey, 2016; Tushman and Anderson, 1986), environmental jolts (Meyer, 
1982); discontinuous change (Meyer, 1982; Tushman and Anderson, 1986; Weick and Quinn, 
1999) and hyper- turbulence (McCann and Selsky, 1984; Meyer, Goes, and Brooks, 1993; Zohar 
and Morgan, 1996). The major dimensions of adaptive capabilities include the organisation’s 
ability to: respond to a changing market environment, direct resources towards addressing 
market risks, exploit market opportunities and respond quickly to a changing environment 
(Biedenbach, R. Müller, 2012; Chakravarthy, 1982). Lengnick-Hall and Beck (2005) describe the 
adaptive fit as a means for organisations to respond to environmental change. Adaptiveness is, 
therefore, likely to lead to an enhanced firm performance by improving how effectively and 
efficiently organisations respond to environmental turbulence (Lichtenthaler & Lichtenthaler, 
2009; Bourgeois, 1980). By sensing (absorptiveness) and reconfiguring (adaptiveness) the firm 
is better able to decide on what market orientation will lead to higher innovativeness under 
elevated competitive environments (Teece, 2007; Eisenhardt and Martin, 2000). Therefore, the 
following hypothesis is proposed: 
H3a. There is a significant positive relationship between adaptive capability and climate change 
proactivity 
H3b There is a positive significant association between adaptive capability and competitive firm 
performance 
Table 4.1 below summarises the components of dynamic capabilities as revealed by various 
researchers and studies. As such, the market complexities created by climate change disruptions 
require a unique mix of capabilities if firms are to succeed. However, this mix of capabilities has 
not been investigated for firms confronted by the impacts of climate change. Figure 4.1 shows 
the conceptual schema of this study together with the associated hypotheses. The independent 
variables comprise absorptiveness, innovativeness and adaptiveness capabilities. These are 
hypothesised to impact proactive climate change practices and firm performance. 
This review raises some prominent issues related to this study. (a) Identification of the 
antecedents of climate change response capabilities may help address the reason behind some 
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firms being more climate change proactive than others. King and Knox (2002) suggest that the 
managerial perception of the existence of opportunities to prosper from pollution prevention is 
essential to a firm’s response. (b) Dynamic capabilities help firms to reconfigure their resources 
to secure advantages in turbulent, discontinuous markets. This is especially true in rapidly 
changing environments such as those created by the physical impacts of climate change. (c) 
Given that capability development depends on a firm’s resources, it is highly unlikely that firms 
will develop identical capabilities even though similar climate change impacts affect the firms. 
The specific capabilities developed by a firm will largely depend on its current resources as well 
as the external environment; it faces (Gasbarro & Pinkse, 2015; Dowell and Hart, 2011). 
Table 4.1 Summary of the components of dynamic capabilities 
Component Role and practices related to DC 
Hypothesis 
Also, known as 
Innovative 
capability 
Firm Innovativeness linked to 
products/markets customer needs 
to be identified, tap into technology 
 
H1a. There is a significant positive 
relationship between innovative 
capability and climate change 
proactivity 
H1b There is a positive significant 
association between (a) innovative 
capability a (b) competitive firm 
performance 
Seizing – Teece, 2007; coordinating 
resources into new products- Pavlou 
& Sawy, 2012 
Capacity for timely market decisions 
–Barreto, 2010; Cheng & Huizinga, 
2014 
Introducing new combination of 
materials and products – 
Schumpeter, 2008; OECD- 2005 
Use of products or processes new to 
the organisation –- Rowe and Bosie, 
1974 
Design and production of goods and 
services that new to the firm – 
Tödtling et al., 2009 
Absorptive 
capability 
Scan, monitor changes 
Identify new opportunities 
R&D 
 
H2a. There is a significant positive 
relationship between absorptive 
capability and climate change 
proactivity 
H2b There is a positive significant 
association between absorptive 
capability and competitive firm 
performance 
Knowledge creation and absorption- 
Verona and Ravasi, 2003 
Sensing- Teece, 2007 
Propensity to sense opportunities 
and threats-Barreto, 2010 
Learning to revamp current 
operational capabilities new 
knowledge- Pavlou & Sawy, 2012 
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Adaptive 
capability 
Resources and capabilities aligned 
Redeploy assets, reconfigure 
processes, leadership actively 
commit to new business ways 
 
H3a. There is a significant positive 
relationship between adaptive 
capability and climate change 
proactivity 
H3b There is a positive significant 
association between adaptive 
capability and competitive firm 
performance 
Capacity to change resource base- 
Barreto, 2010; Gasbarro & Pinkse, 
2015 
Reconfiguring- Teece, 2007 
Coordinating resources, tasks and 
activities to address turbulent 
environments- Pavlou & Sawy, 2012 
 
 Dynamic capabilities are therefore essential to this study because they promote the appropriate 
changes and understandings in the following ways. 
(a) Change: most scholars emphasise that dynamic capabilities are key to the resource 
configuration and changes required to outdo the competition (Teece et al., 1997; Wang 
and Ahmed, 2007; Barreto, 2010). 
(b) Identification of threats (risks) and opportunities: by amassing dynamic capabilities, 
firms can identify the risks, threats and opportunities arising from turbulent market 
environments (Barreto, 2010; Okereke et al., 2011). 
4.7  Institutions and Institutional Theory Assumptions 
Institutions usher in cognitive rules (legitimised meanings or culturally supported behaviours), 
normative behaviour (social norms and/or customer and other interest groups’ expectations) 
and regulative frameworks (such as legislation and regulation through government structures 
and intellectual property structures) (Ghertman and Hadida, 2005; Scott, 2001; Teece et al., 
1997). The body of work reviewed in Chapter 3 suggested that the most dominating institutions 
in the climate change space are regulative and normative ones such as shareholder and investor 
pressure (Woody, 2007). Institutions are therefore locally relevant entities whose impacts vary 
under different settings as defined by the social, economic and political system (Young, 2005) as 
well as their interactions with other institutions. For this reason, it is important for there to be 
flexibility in the institutional arrangement. 
Although climate change is a global issue, the biophysical impacts of climate change such as 
extreme weather events are essentially local. As such, the response of affected systems is local, 
and given that institutions are a key component of local systems, they influence access to 
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resources. Local institutions, impact climate change response capabilities by coordinating 
knowledge of the impacts and the level of vulnerability, combined and individual responses and 
external resource delivery. This suggests some institutions play in the relationship between 
climate change and firms (as a component of the local community). 
First, climate change issues can arise through regulative institutions (Kolk and Pinkse, 2005; 
Okereke, 2007; Sprengel and Hoffmann, 2009). They can also emerge from stakeholders and 
markets (e.g. through changing investment preferences) (Roosevelt and Llewellyn, 2007). These 
are regulative and normative pillars of institutional theory respectively (Scott, 2001). Second, 
Dunn (2002) observed nuclear and coal electricity generators lobbied for and against the 
implementation of a carbon price due to the opportunities or risks it presented to them. Third, 
these works identified the relationship between RBV and IT perspectives, which supports the 
need to consider strategic and institutional influences in conjunction when undertaking studies 
considering how organisations are responding to climate change issues. For instance, firms 
undertook market-oriented strategies that include new product and service development and, 
influenced by changes to the regulatory framework (Dunn, 2002; Okereke, 2007). 
There are four main links between the capability building measures noted above, and the 
political activity and market-oriented strategies previously highlighted. First, the capabilities 
support market-oriented strategies, which are necessary when responding to anticipated or 
existing policies. Second, a stable regulatory policy environment is a positive enabler for firms 
to make multiple year investments confidently (Hoffman, 2005; Okereke, 2007). Third, in theory, 
the regulatory framework of a country helps drive the climate strategies of firms (Okereke, 
2007). Fourth, firms sometimes pursue regulatory institutions because of regulation commonly 
erects barriers to entry that give them a degree of market power. 
The above studies introduce several concepts, including that: 
(a) Institutions influence firms’ climate action via regulatory pressure or normative 
influences such as changing shareholder investment or changing markets (Okereke, et 
al., 2011; Sprengel and Hoffmann, 2009, Roosevelt and Llewellyn, 2007)). 
(b) Regulative presence is not necessarily bad as it can usher in opportunities for firms to 
either lobby against or for specific legislation. For example, some firms in North America 
are using the prospect of a carbon price to factor in the cost of polluting in their 
operational processes (CDP, 2013). 
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(c) These studies also revealed the relationships between the DCV and the IT. While this 
linkage seems to be positive, it raises the question of how firms respond to the impacts 
of climate change, in the presence of a weak regulatory framework. 
(d)  The growing pressure on firms to justify their claims to a social licence to operate or to 
argue their legitimacy was discussed (Nitkin et al., 2009; Pinkse and Kolk, 2008). 
 Institutional forces surrounding climate change and firms’ responses to it 
Although there have been several studies on institutional theory (e.g. Aten and Howard-
Grenville, 2012; Lawrence, Winn, and Jennings, 2001; Peng and Heath, 1996; Zilber, 2002; 
DiMaggio & Powell, 1983)), only a few studies have examined how the institutional system in a 
country or region affects firms’ responses to rapid changes caused by biophysical environmental 
shifts. An institution is a set of customs, laws, rules, taboos and norms that govern the social 
behaviour of firms (Cuevas, 2011). Thus, there are close interactions between firms and 
institutions – some formal and others non-formal (North 1999). Regulatory pressure (and the 
firm’s ability to influence such regulatory developments) has been the main driver of how 
organisations responded to climate change. In their seminal paper, DiMaggio and Powell suggest 
that even there are similarities between organisations, how each morph to fit with the 
environment is driven by the state and professions (DiMaggio & Powell, 1983). In doing this, 
organisations not only compete for resources and competitive edge, institutional validity, but 
political impact, economic and social relevance. Similarly, Jasanoff (1991) argues that business 
attitudes towards climate change and the science behind it are a result of institutional pressures 
as well as firms’ internal mechanisms (CDP, 2013; Okereke, 2007). Therefore, the institutional 
theory could be explaining firms’ responses to external events such as climate change. 
 The politics of institutions 
Lobbying is probably the most frequently used tools in attempts by firms to influence regulatory 
systems. This only occurs if the lobbying has the potential to increase the likelihood of decisions 
which will be beneficial to the firm (Okereke, 2007; Kolk and Pinkse, 2005; Hoffman, 2009). For 
example, the introduction of economic mechanisms to control carbon pollution in countries 
such as Australia and the UK triggered active political participation by firms, which were seeking 
to influence policy (Jones and Levy, 2007). Firms have engaged either directly with governments 
or regulatory bodies or via their respective industry organisations such as the National Business 
Initiative in South Africa and Manufacturing Australia (Dunn, 2002; Kolk and Pinkse, 2005). 
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Once firms realise that a piece of legislation is inevitable, they tend to refocus their efforts to 
market-oriented options such as emission trading (Kolk and Pinkse, 2008), among other options. 
At the macro level, the institutional governance structures in a country often encourage firms 
that are contesting climate policy to push their case aggressively, sometimes in public. Good 
examples are the green/white paper public response style in Australia where climate policy 
legislation processes involve a series of consultations with the public. The Australian and USA 
styles differ from the more integrated, consensual approach dominating the European system. 
Other countries such as South Africa use a consultative approach (Edwards and Lahsen, 1999; 
Jasanoff, 1991). For example, the South African white paper on the introduction of a carbon tax 
has been going through a wide consultative process since 2012 (DoE, 2013). 
 Institutional Approach to Climate Change in South Africa 
The role played by various institutions in South Africa has been recognised through the 
guidance of the Climate Change Response Strategy, RSA (2004), especially government 
departments. While some institutions have good knowledge of climate change impacts and 
adaptation implications and their individual roles, most institutions are still learning. Unlike in 
the early 2000s, information flow regarding climate change has improved markedly following 
the entry of several institutions and legislation. Increasing economic challenges such poverty, 
however, is competing for institutional attention with climate change (Koch et al.2007). This, 
therefore, requires better networking, collaboration and integration between institutional 
actors (government, non-government, industry, business and communities) to help improve 
response effectiveness. The South African government has made some considerable effort to 
make climate change adaptation a mainstream issue and strengthen institutional networks. 
Despite these efforts, the South African public still lacks broad awareness and support given 
the growing poverty, and limited access to basic infrastructure among other challenges (WRI, 
2009). 
 
Climate change adaptation encompasses many players such as public institutions (such as 
government and NGOs) and private sector e.g. such as businesses and industry (Clark et al. 
2002). This supports the view that climate change response is a multi-pronged approach 
informed by various actors such as experts who generate knowledge to inform the action of 
different institutions. In this case, institutions are the engine that drives the knowledge and 
response to international climate change. The Department of Environmental Affairs is the 
key link to South Africa’s major response to climate change, although the actual action rests 
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with other departments and stakeholders. Most of the focus is on reducing the country’s 
reliance on coal-powered energy, improve energy use efficiency and related resource 
development. Other key players include the South African National Botanical Institute 
(SANBI), which focuses on the likely impacts of climate change on biodiversity, and the 
National Business Initiative (NBI Annual Report, 2013) whose mandate is to promote 
sustainable development through energy efficiency and climate mitigation guided by the 
Energy Efficiency Accord (2008). 
For a developing country, South Africa operates a high energy-intensive economy, emitting 
about 510 million tonnes of CO2-e per annum, indicating that a significant quantity of the 
country’s GDP comes from GHG production systems. Coal is the major source electricity (90%), 
and the country’s economy is highly energy inefficient (IEA, 2013). Unlike the current Australian 
government, the South African government has placed climate change as one its top priorities 
to help the country prosper in the long run without compromising the natural environment. 
South Africa is actively engaging business to help fight climate change. Evidence of the 
government’s commitment to combating changing climate is through the gazetting of the 
National Climate Change Response Policy (CDP, 2012). This policy seeks to combat climate 
change by investing in technologies that increase climate resilience while promoting reduced 
carbon futures (Dept. of Environment, 2012). 
A carbon tax is the South African government’s key climate mitigation policy instrument of 
choice (Trollip and Tyler, 2011). While firms have expressed concerns over the impacts of a 
carbon tax to their business, the government is unlikely to change course as it is encouraged by 
developments in other countries. For example, the CDP (2013) reports that some of the largest 
USA firms are incorporating a carbon price into their strategic plans, even though there is no 
federal carbon tax policy in the US. The challenge for firms is to develop or acquire skills that 
allow them to be able to rein in “competing voices within the firm” (Furrer et al., 2012, p. 426). 
This approach helps firms to have a relevant strategy for dealing with the climate change 
challenge. While firms are not expected to accept this carbon tax policy at face value, they will 
need to develop skills that are essential for a firm to respond appropriately to it without getting 
drowned by discourses and competing opinions within the firm and among of its shareholders 
(Okereke, et al., 2011). 
This will entail a cultural shift within the firm and structural changes (such as infrastructural 
relocation, decision-making, and operational model changes). Firms will also need to undertake 
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scrutiny of organisational processes (including new production processes and raw material 
changes). Because climate change is an ongoing challenge, firms will need to build capabilities 
and models to guide their response to the climate change challenge in the future. Historical data 
drives much of models available to firms, which makes the models less useful to management 
(Thistlewaite, 2012). 
 Institutional approaches to climate change in Australia 
The new federal government repealed and replaced the carbon tax by the “direct action plan” 
(Australian Environment Dept., 2014). This appears to be a political decision given that only 3% 
of companies in Australia that participated in the Carbon Disclosure Project (CDP) in 2012 cited 
carbon pricing as a major risk, while close to 50% of them had a meaningful emissions reduction 
target (CDP, 2012). By implication, Australian firms are mostly concentrating their efforts on 
climate change issues related to regulatory and reputational risks. However, the literature 
suggests that firms should consider the physical effects of climate change more strategically. 
These impacts vary by sector, with those likely to be most directly impacted identifying risks the 
most (Kolk and Pinkse, 2012). 
The above two country-specific discussions suggest major differences in climate change 
approaches, particularly in the climate policy sphere, where institutional pressure seems to take 
precedence. This suggests that firms need to include both technological changes and institutions 
in their responses to the climate challenge (Lee and Montgomery, 2013). There is dependence 
on local institutions, technology changes and the rate at which firms embrace science 
(Rosenberg 1994; David 2008). For this reason, firms would find it hard to relocate their capital 
markets or duplicate corporate governance because of cultural differences – among other things 
(Kuran 2011). Thus, institutions act as catalysts for change, which makes it more compelling to 
include institutional theory in this research. This supports the research question: Is there a 
relationship between institutions and (a) climate change proactiveness and (b) firm performance 
of E&M firms in Australia and South Africa? 
 Work complementing the resource-based view and institutional theory 
Firms requiring management theory to guide them in identifying the resources that will help 
them attain a sustainable competitive advantage can use RBV. When doing so, firms need to 
factor in the influence of institutions on such resources (Oliver, 1997). Thus, institutions play a 
crucial role in the way firms make their resource allocation decisions. The focus on two different 
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countries in this study acknowledges the influence of local institutions on the climate change 
practices of businesses locally and nationally. That is, the study recognises the importance of the 
firm’s ability to create a good rapport with a wide range of stakeholders. Such institutions are 
unique to local surrounds and, therefore, they may not be present and influential in other 
countries or regions (Cuevas, 2011). Admittedly, it is impossible to explain the behaviour of 
managers of firms in confronting climate change disruptions using institutional theory alone. 
With this in mind, the proposition advanced by de la luz Fernández-Alles and Valle-Cabrera 
(2006) that there is a need to consider the influence of institutional theory on managerial 
decisions in conjunction with other theories does make sense. 
The complexities shaping these management decisions suggest the need to consider other 
complementary theories, including transaction cost theory, resource dependence theory, and 
even RBV theories. Similarly, this study combines the DCV and institutional theory to elicit 
deeper knowledge of the climate change practices of firms under turbulent markets. The 
connection between DCV and IT is of importance given the massive changes caused by climate 
change disruptions and the importance of making sense of how the firm’s climate change 
practices influence its performance. 
Several studies have combined the RBV and IT (cf. Zhang et al., 2013; Marshall and Standifird, 
2005; Ghertman and Hadida, 2005; Bansal, 2005; Hoffman, 2000). However, management 
theory hardly explored the combination of DCV and IT. Firms are under pressure from 
institutional investors to prove that they can remain competitive under the turbulent market 
conditions caused by climate change disruptions (CDP, 2013; Roosevelt and Llewellyn, 2007). At 
the same time, governments are hesitant to impose regulatory mechanisms (e.g. carbon pricing) 
that can reduce the international competitiveness of firms operating in their jurisdictions (Boiral 
et al., 2012). To find the linkage between firms’ drive towards the adoption of ISO 14001 
environmental management standards and institutional pressure, Darnall (2006) utilised both 
institutional and RBV theories. Practically, this study reflects the influence of institutions on the 
increasingly frequent voluntary actions taken by firms in responding to climate change. 
These studies suggest some areas that are important to this study. (a) most these studies used 
the RBV as the major tool of analysis, either by itself or together with institutional theory, (b) 
the studies demonstrate the critical role that institutions play in organisational resource 
development and how this affects firms’ ability to enhance or maintain their competitive 
advantage. However, the basis of such studies was the assumption of a steady-state in which 
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the market changes gradually over time, linked to sustainable competitive advantage. The major 
weakness of these approaches in relation to the subject of this study is the reliance on the RBV. 
The literature has shown the RBV to be static and therefore unsuitable for use in highly turbulent 
markets (Winn, et al., 2011; Eisenhardt and Martin, 2000). 
The RBV’s key assumption that firms’ resource endowment solely drives their competitiveness, 
all external environments being constant, hardly makes sense in turbulent markets. A sustained 
competitive advantage is unlikely to exist under market dynamism (Wang and Ahmed, 2007) 
and is likely to be transient (Gunther, 2013). These points help justify the use of the DCV in this 
study because of its linkage to market dynamism. For example, absorptive capability (a 
component of dynamic capabilities) positively influenced the performance of German 
manufacturing firms when responding to environmental changes (Delmas, et al., 2011). Okereke 
et al. (2011) suggested that developing dynamic capabilities should be central to firms dealing 
with the climate change phenomenon, while Hart and Dowell (2009) suggested that dynamic 
capabilities are essential for organisations to respond to fast changing natural environments. 
This further justifies this study’s research question 1: What are the current dynamic capabilities 
and climate change practices of the E&M firms in Australia and South Africa? 
However, in developing capabilities for dealing with climate change impacts, firms should 
consider how acceptable they are to the communities where they operate (Cuevas, 2011). This 
highlights the issue of operational legitimacy for accessing the resources under the custody of 
local communities (de la luz Fernández-Alles and Valle-Cabrera, 2006) and ultimately the 
organisation’s survival. Various interest groups can influence the firm’s social responses or 
organisational behaviour (Greening and Gray, 1994). These groups can also provide a sense of 
stability to organisations wanting to operate in their jurisdictions through laws, rules, 
regulations, and standards (North, 1999). 
Hence, the absence of a robust institutional framework can create chaos and instability for firms. 
This is an excuse regularly given by firms for not responding to climate change (Hoffman, 2005; 
Kolk and Pinkse, 2008). However, as discussed in Chapter 3, firms can engage in trying to 
influence regulatory bodies such as governments through lobbying (Kolk and Pinkse, 2005). 
Thus, firms have some response strategies to the institutional presence at their disposal. Some 
studies have developed institutional response options for firms. The one developed by Oliver 
(1991) provides clear guidance. 
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Oliver (1991) suggests that these response strategies of firms range from avoiding (stubborn 
defiance), acceding (passive), and compromising (manipulation) in response to institutional 
pressure. When a firm accedes to institutional pressure, it typically resorts to compliance, 
whereas one that compromises simply tries to bargain to find a balance between its operational 
objectives and those of the institutions. Such firms avoid seeking to dilute their nonconformity 
through buffering or hiding from institutional pressure. The defiant firms take a dismissive 
approach by actively challenging or attacking the institutions (e.g. by attacking the credibility of 
climate change science). Finally, manipulation may come in the form of firms exerting pressure 
on institutions to influence their actions or even try to control them. 
Okereke et al. (2011) raise organisational cultural issues, especially the conflicts that may arise 
because of the interpretative differences related to climate change that may occur between 
departmental managers. Normally, managers of firms utilise institutionalised patterns of 
perception to help deal with uncertainties such as legitimised interpretations (Scott, 2001). For 
instance, managers in the marketing department may view climate change as a non-issue, 
whereas production managers in food producing firms will recognise the uncertainty that 
climate change brings to their operations. These are competing voices within an organisation 
that bring conflicts as managers seek to influence the firm’s institutionalised interpretation of 
the externality, and one of these influences will prevail. 
 Limits of institutional theory for investigating climate change 
The proposed effect of dynamic capabilities on the performance of proactive climate change 
firms is proposed to be moderated by the presence of institutions, which is defined in terms of 
the level of activity of institutions (Ceuvas, 2011). The major limitation of the theory of 
institutions is that it is not designed to explain the physical climate change disruptions. On the 
other hand, the natural environment exerts completely different pressures to organisations and 
these pressures are not influenced by human intent or thinking (Orts and Strudler, 2002; Phillips 
and Reichart, 2000). Although the natural environment is not part of institutions, it is closely 
linked to the institutional presence of any community at various levels (Cuevas, 2011). 
Applied to E&M firms in Australia and South Africa, institutional vulnerability enhances the value 
potential of climate change proactivity (Dowell & Hart, 2011). Under such vulnerability, the value 
of dynamic capabilities is enhanced, especially under turbulent environments where the firms 
must reconfigure their existing capabilities to match the changing environment. The institutional 
vulnerability is expected to positively moderate the positive effect of dynamic capabilities on 
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firm performance (Cuevas, 2011). This is because dynamic capabilities help achieve efficiencies 
in developing new products and services under turbulent environments. It should be noted that 
highly turbulent environments quickly diminish the value of products or services because of 
changes in technologies, market demand and the emergence of rivalry products (Pavlou & Sawy, 
2013). 
Some of the linkages between climate change and institutions are detailed here: (a) As 
demonstrated in the previous Chapter, institutions are significant players in dealing with the 
climate challenge. The ability of institutions to satisfy investor expectations is indicated by their 
capacity to make sense of or interpret new climate change issues. (b) Institutions define the 
social and industrial behaviours of communities. For instance, some businesses and business 
organisations, and some governments are unwilling to act against the GHG emissions, which 
contribute to increase global warming, and hence climate change (Karl and Trenberth, 2003). (c) 
Institutions are players in shaping the adaptive capabilities of a system or communities because 
they connect them to the resources they require to counter climate change impacts (Agrawal et 
al. 2008). For example, in an unprecedented disseminating role, the Centre for Environmental 
Rights in South Africa published a story about the impacts of Eskom’s coal-powered electricity 
generation on human health (Mailand Guardian, 2015). This shows that there are consequences 
of non-action on individuals, communities, and industries. The above points lead to the fourth 
hypothesis: 
H4a. The local institutional framework has a moderating effect on dynamic capabilities 
H4b. The local institutional framework has a moderating effect on proactive climate change 
practices 
H4c. The local institutional framework has a moderating effect on firm performance. 
Besides investing in capabilities such as R&D to create new low carbon technologies, firms need 
to accept the legitimate claims of local institutions (Kolk and Levy, 2001). As such, institutions 
can act as a repository for climate change information for communities and utilise their ability 
to disseminate the information among members, as well as through their close interaction with 
decision-makers. 
The above review of the institutional theory has highlighted that: 
(a) Institutional presence forces organisations to respond to climate change issues such as the 
increasing need to justify their legitimacy as well as defining the way the firms respond to such 
institutional forces. Institutional presence provides an a priori construct with which to explore 
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firms’ responses to climate change challenges. These constructs include new regulations and 
changes in market preferences and the reasons why they might engage responses such as 
technology development, GHG emission reductions, or political activity. 
(b) The presence of institutions provides stability and certainty to the operational business 
environment (Hoffman, 2005; Hoffmann, 2009). 
(c) Chapter 3 highlighted some issues arising from the climate change challenges that managers 
must deal with. It did so by giving meaning to their experiences with the issues of climate change 
and businesses. Wieck (1995) refers to this as the process of sensemaking. Decision-making and 
actions can be done through legitimised interpretations (Lindner and Rittberger, 2003; Zilber, 
2002) of the rather novel issues introduced by climate change impacts on firms. 
(d) The institutional theory literature suggests that firms have a choice of either mitigating or 
adapting to the influence of institutions by way of responses such as compliance, defiance, and 
conformity. 
Overall, the body of work on institutional theory and DCV have revealed some response options 
for firms to climate change disruptions, be they physical or otherwise. These are briefly 
discussed in the following section. 
 DCV–IT relationships 
A good knowledge of the interactions between firms’ dynamic capabilities and the presence and 
action of institutions is useful in clarifying firms’ climate action. These relationships are discussed 
below. 
(a) Interdependent decision-making constraints 
Managers must make decisions that increase the economic viability of their firms under the 
challenges of scarce information, inadequate competitor knowledge, and personal bias, which 
all lead to uncertainty (Scott, 2001). Institutional theory suggests that managers make rational 
economic and resources supply decisions in a normative manner (Oliver, 1997). By implication, 
the connection between institutional theory and DCV affects climate change decisions at the 
same time or in a related way. For example, firms may seek to develop modern technologies 
while also pushing the government to enact policy measures that promote such technologies 
(Kolk and Pinkse, 2005). 
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(b) DCV and institutional theory influences occur simultaneously 
The first conceptual linkage between DCV and institutional theory follows the argument put 
forward by de la luz Fernández-Alles and Valle-Cabrera (2006) that competitive advantage can 
be attained through differentiation and by accommodating institutional pressures. The most 
probable relationship (according to Oliver’s (1997) line of reasoning) is for organisations to 
develop both resource capabilities and institutional capital to remain competitive. Therefore, 
DCV-oriented and institutional theory-oriented pressures are linked through the need for 
businesses to address them simultaneously. 
Farndale and Paauwe (2007) support this view, in finding that multinationals need to address 
international and national institutional pressures as well as address their need for internal 
strategic choice and differentiation. This is an important insight, which raises a range of issues 
that may align with the tenets of the DCV, IT or both because it suggests that organisations 
cannot choose which issues, or aspects of issues, they address. Rather, it suggests that a variety 
of DCV or institutional perspectives will affect organisations, and some response will be required 
for all of them. 
 Proactive Climate Change Practices and Firm Performance 
Several studies have examined the effects of enhanced proactive environmental practices on 
the performance of firms. For clarity, the current study focuses on four key climate change 
practices that are: operational improvement, partnerships, regulatory proactivity and 
partnerships (Delmas et at., 2011; González-Benito, 2005). This relationship remains debatable, 
with some firms considering environmental proactivity a burden because of the costs involved. 
However, encouraging for firms are studies that have shown that markets highly regard firms 
that have good environmental achievements (e.g. IPCC, 2014; Klassen and Mclaughin, 1996; 
Hamilton, 1995). Others suggest that proactive firms may benefit from improved 
innovativeness, stakeholder engagement, learning (Sharma and Vredenburg, 1999), low cost, 
and differentiation (Heinrichs, Krellenberg & Fragkias, 2013; Christmann, 2000; Russo and Fouts, 
1997). These findings suggest that environmental proactivity can positively influence firm 
performance. The following hypothesis is therefore proposed: 
H5: Climate change proactivity has a positive influence on firm performance and that this 
influence is driven by specific climate change practices of the firm. 
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 Firms have differing climate change practices and methods of measuring the resultant firm 
performance. Given that firms desire to improve their functional performance, it is important to 
analyse more than one type of performance. The major types of firm performance suggested in 
the literature include operational, market growth and financial (profitability) performance. 
Table 4.1 below summarises the hypotheses by variable, while these are depicted in a 
theoretical framework in Figure 4.1. The framework assumes that the firm goes through the 
normal phases of recognising the problem (issue), making sense of the problem (sense making) 
and acting. Potential climate change problems include: reductions in the ability of the firm to 
operate (Hertin et al., 2003), resources and products scarcity or shortages because of climate 
change impacts (Coffin, 2005; Pash, 2006) and impairment of energy and other physical 
infrastructures (DOE, 2005a), or labour supply shortages because of negative effects on human 
health (Epstein, 2005). 
Figure 4.1 Summary of Hypothesis 
Variable Hypotheses  Description 
Dynamic capabilities components 
Innovative 
capability 
H1a. There is positive correlation between innovative capability 
and climate change proactivity  
 H1b There is positive association between innovative 
capability-competitive firm performance 
Absorptive 
capability 
H2a There is positive correlation between absorptive capability 
climate change proactivity 
 H2b There is positive association between absorptive 
capability-competitive firm performance 
Adaptive 
capability 
H3a There is positive correlation between adaptive capability 
climate change proactivity 
 H3b There is positive association between adaptive capability-
competitive firm performance 
Institutional capacity (presence) 
Local institutions H4a The local institutional framework has a moderating effect 
on dynamic capabilities 
 H4b The local institutional framework has a moderating effect 
on proactive climate change practices 
 H4c The local institutional framework has a moderating effect 
on firm performance. 
Climate change proactiveness  
Climate change 
practices 
H5 Climate change proactivity has a positive influence on firm 
performance and that this influence is driven by specific 
climate change practices of the firm 
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4.8 A framework (model) for firms’ response to the physical impacts of climate change 
Figure 4.2 shows the conceptual schema of this study together with the hypotheses guiding the 
study. The framework suggests that absorptiveness, innovativeness, and adaptiveness make up 
the independent variables of the study and, therefore, influence the firm’s climate change 
practices when faced with the physical impacts and performance (Hypotheses 1, 2, and 3). The 
framework also hypothesises that location (institutions) moderate the dynamic capabilities and 
climate change practices of firms (H4) and lastly, climate change proactivity influences firm 
performance (H5). 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.2 Conceptual framework 
4.9 Summary 
This Chapter explored literature to bring out key insights and concepts in a bid to make sense of 
why and how firms respond to climate change disruptions, with an emphasis on physical climate 
change disruptions. 
In summary, the following issues have been identified: 
(a)  There is a linkage between the NRBV which incorporates the natural environment (in this 
study: climate change), the DCV and IT. They all work together to determine the ways 
organisations understand and respond to climate change, with the latter two particularly 
important in helping firms deal with climate change disruptions such as those caused by 
extreme weather events. When dealing with the physical impacts of climate change 
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regulatory and, institutional factors seem to be less important than cognitive factors. 
Through cognitive factors, a firm can recognise, ignore or deny the existence of climate 
change impacts on firms and, therefore, the risks or opportunities linked to the challenge 
(Weick, 1988). 
(b) The reviewed literature also suggests that firms go through an organised process in response 
to the climate change challenge. These responses involve recognising that climate change 
impacts are real, then giving meaning to how climate change affects the firm (Berman, Quinn 
& Paavola, 2012; Agrawal, 2008). 
(c) It is possible for organisational issues to originate from within the firm (e.g. material conflicts 
between departments which are essentially an institutional issue), or from outside the firm. 
(d) Because of their direct influence on firms’ behaviour under turbulent and fast changing 
environments, the institutional and DCVs are the preferred explanatory theories for this 
study. 
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5 Chapter 5 Research Design and Methods 
5.1 Introduction 
The Chapter is presented as follows: First, the country choice briefly mentioned (full discussion 
in Chapter 2). Second, the research design that was used is described. This includes an online 
survey, a review of archival data and case study (semi-structured interviews). Third, an outline 
of case study method for investigating firms' response strategies is provided. Fourth, the study 
discusses and clarifies the methods that are applied in analysing the role of dynamic capabilities 
on the performance of firms. The Chapter also briefly presents the data collection and analysis 
approach used (data analysis is further detailed in Chapter 6). 
Bhaskar (1989) argues that realism or rather critical realism is linked to explanation rather than 
mere prediction, which is why the study combines interviews and an online survey. In choosing 
this topic, I was also influenced by the critical realism ontology (Johnson and Duberley, 2000) in 
that I consider climate change disruptions to be real objects. These “objects” come in the form 
of physical impacts. The reality is that the impacts of climate change are not limited to weather 
extremes – indeed the most major effects, in the long run, are probably the progressive results 
of both climate variability and climate change that can be viewed as being real in that they exert 
material impacts on firms. Although institutions such as governments have a social bias, they 
become objects because of their ability to enforce compliance or quantify local communities’ 
level of vulnerability to climate change (Munir and Philips, 2005). 
5.2 Sample Selection 
Stage one of the sampling process was related to the managers’ role in the target organisations. 
This helped increase the chance of gaining useful strategic organisation level insights. A major 
prerequisite for interview selection was a prospective participants’ positive response to a 
request to participate in the survey. Eventually, the access granted and the number of staff 
available per firm determined the number of interview participants. To achieve this, the CEO or 
managing director of each target firm was contacted to request permission to interview staff 
that had input into firms’ sustainability and environmental strategies. Where permission was 
granted, it came with a list of contacts within the firm who could be interviewed. 
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In stage two of the study, statistical representativeness was not a requirement. For this reason, 
purposeful sampling was used to select participating case study firms from among the 
companies that participated in Stage 1, which involved semi-structured interviews. Thus, 
purposeful sample precluded a statistical approach as the key aim of stage two of this study was 
to add rigour to the statistically driven quantitative sampling. Stage two purposeful sampling, 
therefore, meant to add a deeper understanding of a complex phenomenon through an 
exploratory approach. Nonetheless, overall data robustness was ascertained through the 
corroboration of interview data with information derived from firms’ websites. Purposeful 
sampling is useful in designing studies that maximise variation and diversity of target 
organisations under study (Leung, 2015; Patton, 1990; Sandelowski, 1995). Respondents with a 
broad knowledge of the topic and experience were targeted (Coyne, 1997). Sampling firms from 
related industries enabled data to be collected from a consistent sector and institutional setting 
although industry peculiarities were not an issue (Berman, Quinn & Paavola, 2012; Sharma and 
Henriques, 2005). The interviewees came from closely related roles in the sustainability, strategy 
and environment space. Specific firms were targeted based on industry sector representation, 
with at least one firm picked from the E&M sectors. This activity selection criterion follows 
Sharma (1998), who selected firms from each industry category. That is, participants were 
permitted to examine the transcripts and write-up of the results to ensure they accurately 
reflected their views about climate change. 
 Sample size 
The two sample countries selected for this study were both from the southern hemisphere but 
one a developed (Australia) and the second a developing country (South Africa). This provides 
an opportunity to compare the climate change practices of firms with operational bases in these 
two economies. Both are natural resource-based and export-driven economies. Natural 
resource economies tend to consume more energy per capita for resource extraction, 
transportation, and processing, partly because of their geographical spread (Angela et al., 2014). 
Institutional frameworks between the two countries contrast substantially, with South Africa 
pushing for a carbon tax (Dept. of Environment, 2012) while Australia has just repealed the 
carbon tax (Australian Department of Environment, 2014). This highlights the need to recognise 
the influence of institutions on firms’ responses to climate change. More details have been 
presented in Chapter 2. 
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For effective generalisability of the results, a sample size of 100 or more has been recommended 
(Coakes et al., 2010; Creswell, 2011) that is, five subjects per variable, and a sample size that is 
five times more than the number of variables to be analysed, has been suggested (Hair et al., 
2010). However, it is crucially important to ensure adequate representativeness of the sample 
to the target population. 
The entire population of E&M firms that have operational facilities in either South Africa or 
Australia or both was targeted. The population choice was related to the need for ensuring the 
generalisability of the results to Australian and South African firms. Target participants were 
those likely to have extensive knowledge about their firm’s strategy and performance in general 
and environmental strategy and sustainability (Otero-Neira et al., 2008). For this reason, key 
participants in the survey were senior managers responsible for strategy, sustainability, 
environment and climate change in their respective firms. The CEOs of the target firms were the 
primary target, and these were expected to pass on the questionnaire to the most relevant 
manager within their firm. 
Targeting one individual, who was the most senior executive within an organisation, provided 
some advantages. With only one individual participating in the survey, there was a likelihood of 
a higher response rate than if there were multiple respondents from each firm (Lyon, Lumpkin 
and Dess, 2000). However, to help counter single respondent bias, respondents were 
encouraged to consult across functional areas. For example, the CEO was expected to respond 
to broader strategic issues while an environment/sustainability executive dealt with specific 
climate change strategic issues. 
The above selection criteria led to the choice of 485 firms in Australia and 257 firms in South 
Africa, which yielded expressions of interest from 540 firm managers. Details of the industry 
sectors of the businesses chosen were presented in Chapter 2. In most cases, the respondents 
identified the best person to participate in the survey on behalf of the firm, together with their 
contact details. By the end of May 2015, 166 fully completed questionnaires had been 
completed and submitted, which was a 31% response rate. However, after checking the 
questionnaires, fourteen questionnaires could not be used because they were only partially 
completed. This resulted in 152 usable questionnaires (91.6% of returned questionnaires). 
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5.3 Research Framework 
To achieve the study’s objectives (section 1.5), a mixed method approach, which allowed for the 
collection, analysis and inference of qualitative and quantitative data in one study (Creswell et 
al. 2003, p. 212) was used. Combining the quantitative and qualitative methods provides the 
best opportunity for addressing the research questions deeper than would otherwise happen 
using one method. This view is supported by some empirical studies that have advocated for 
both quantitative and qualitative methods (Johnson, et al., 2007). Hence, the use of two 
methods counters for the weaknesses of each of the two methods (Hurmerinta-Peltomaki and 
Numela, 2004; Creswell and Clark, 2011). Additionally, a mixed methods approach helps 
increase the validity of the study (Teddlie and Tashakkori, 2009). Table 5.1 summarises the pros 
and cons of using the mixed methods approach in. 
Table 5.1 Pros and cons of mixed- method approaches 
Pros  Cons  
Provides a more comprehensive analysis 
of problems, increases generalisability and 
captures detailed input from participants 
It is hard for one researcher to conduct both 
qualitative and quantitative research, and to 
determine how to mix them 
Helps counter the weaknesses of either of 
the two methods  
Requires more time and resources  
Allows for the convergence and 
corroboration of findings 
There are still challenges related to paradigm 
mixing in terms of the best way of interpreting 
conflicting results, as well as analysing 
quantitative data qualitatively 
Source: Johnson and Onwuegbuzie,2004, p. 21; Mitchell, 2013) 
Table 5.1 shows that qualitative studies could deliver detailed descriptions of the research 
process, the role the firms' management played, and the reconfiguration of the dynamic 
capabilities required to ensure the firms benefit from their interactions with the environment. 
Quantitative studies, on the other hand, are better at delivering clear definitions of the factors 
that are involved in proactive climate change, and at providing a more unambiguous 
identification of how they interacted and the generalisability of the findings. 
  66 
 
 Another purpose of this approach was to allow for triangulation – that is, seeking convergence 
and corroboration of findings from the case study and survey method results. This helped 
expand the breadth and range of the investigation of the mechanisms (dynamic capabilities) by 
which firms can benefit from proactive climate change practices. This is because quantitative 
data alone may not be very useful in explaining linkages, given that latent variables (dynamic 
capabilities) were involved. Furthermore, Helfat et al. (2007) suggested that the mixed methods 
approach is most appropriate for use in assessing the DCV because of its abstract nature of this 
study. A descriptive approach was used in sourcing information on the status of proactive 
climate change practices of firms in Australia and South Africa (Harper et al., 2008). 
5.4 Research Theory and Approach 
Positivist and constructivist paradigms dominate social sciences research (Veal, 2005). The 
positivist paradigm advocates for an objective view of reality, which links quantitative research 
methods (Bryan and Bell, 2011). In this case, the researcher’s ability to collect numerical data 
about the issue under investigation tends to drive the likely success of the research. The 
collected data is then used to answer the research question via a deductive process driven by 
the research hypotheses and the underlying theory behind the hypotheses. 
On the other hand, the constructivist paradigm argues that human behaviour is too complicated 
to be measured in the same way as non-human phenomena. In this case, human behaviour and 
experiences are considered subjective and are therefore associated with qualitative 
methodological approaches (Veal, 2005; Dawson, 2002). To be successful in using this method, 
the researcher must be competent enough to be able to gather and analyse qualitative 
information. For this reason, a constructivist approach requires inductive reasoning, via the 
development of hypotheses based on subjective measures (Bryman and Bell, 2011). Through 
this approach, the social issue under investigation receives deeper meaning, contrary to the 
reliance on frequency counts as is common in positivist research methods. 
Given the arguments regarding the strengths of each of the two research approaches, this 
empirical investigation uses both. 
Following Heppner et al. (2008), the descriptive approach helps explore and establish the status 
of target firms regarding climate change practices and how much this relates to their 
performance. Since this method can be used to describe the occurrence and characteristics of a 
phenomenon under study, it can be useful in helping firms clearly define the challenges they 
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face (Creswell, 1994; Bryman and Bell 2011). The strategic business response to climate change 
impacts is a multifaceted research area (Biedenbach & Müller, 2012; Peltomaki and Nummela, 
2006), which further justifies the choice of mixed research method. It transcends cultural, 
national, organisational and individual boundaries and may require complicated research 
questions. 
Gill and Johnson (2002) suggest that the “scope, purpose and target population” of a study 
determines the choice of research methods. Additionally, the type of the research questions is 
crucial in selecting appropriate research methods. Quantitative methods are more suited to 
addressing explanatory research questions while qualitative methods suit exploratory research 
(Bryman and Bell, 2011). The research design used in this study comprised three sequential 
stages: Stage one (qualitative method) Stage 2 (quantitative method) and Stage 3 (qualitative 
method) (Figure 5.1). This research design was the vehicle for addressing the three research 
questions for the study. Four hypotheses emerged from these research questions as specified 
in Chapter 4. 
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RQ1, RQ3 
Stage 2  
Quantitative Methods 
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Figure 5.1 Research design (RO1-3 = Research question) 
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 Unit of analysis 
The individual firm was used, as the unit of analysis as the theory of dynamic capabilities and 
strategy tend to operate at the enterprise level (Eisenhardt and Martin, 2000). 
 Population 
The population for this study was Australian and South African E&M firms as outlined in Chapter 
2. These firms were targeted for this study because of their high energy intensively and exposure 
to climate change disruptions (CDP, 2013; Hoffman, 2006). Choosing Australian and South 
African firms also allowed for a comparative study of the climate change practices in two 
different countries (Australia- developed and South African is developing). Some of the sources, 
especially the ASX and JSE as well as the CDP database, were used to define the study sampling 
frame. Targeting the industries yielded 485 firms in Australia-based and 257 South Africa-based 
companies and 742 in total. Chapter 2 described the E&M firms and their exposure to climate 
change disruptions in detail. 
 
5.5 Measurement 
The following section describes the variables (independent and dependent) that were 
measured.  
 Independent variables 
A 5-point Likert scale was used to measure the variables. The Likert-type response anchors were 
as follows: 
Level of climate change support/opposition 
1-Strongly oppose; 2- somewhat oppose; 3- neutral; 4- somewhat favour; 5- Strongly favour 
 
Level of influence of management/clients on climate change practices 
1- Not at all influential; 2- Slightly influential; 3- Somewhat influential; 4- Very influential; 
5- Extremely influential 
 
Level of awareness of climate change risks/opportunities 
1- not at all aware; 2- slightly aware; 3- somewhat aware; 4- moderately aware; 5- extremely 
aware 
 
Level of agreement with climate change practices 
1-Strongly agree; 2- Agree; 3- Undecided; 4- Disagree; 5- Strongly disagree 
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Likelihood of climate change impacts 
1- Extremely unlikely; 2- unlikely; 3- neutral; 4- likely; 5- extremely likely 
 
Best outcomes got organisational sustainability 
1- To very little extent; 2- to little extent; 3- to some extent; 4- to great extent; 5- to a very great 
extent 
 
Likely risk to climate change impact 
1- very high; 2- high impact; 3-moderate impact; 4- very low impact; 5- no impact 
Level of agreement with firm capabilities 
1-Strongly agree; 2- Agree; 3- Undecided; 4- Disagree; 5- Strongly disagree 
5.5.1.1 Dynamic capabilities 
Absorptive capability: a few studies have measured absorptive capability in organisations using 
indicators such as the intensity of R&D (Cohen and Levinthal, 1990), four sub-components 
(Jansen et al., 2005) and five-item scales (Lane and Lubatkin, 1998; Szulanzki, 1996). Delmas et 
al. (2011) measured the factors of the components of dynamic capabilities individually. These 
were knowledge acquisitions (KAC), knowledge assimilation (KAS), knowledge transformation 
(KT) and knowledge exploitation (KE). This study follows the methods of measurement used by 
Delmas et al. (2011).  
Innovative capability: Extensive work has been done on innovation, with various approaches 
used to measure innovation such as the number of new technology or services produced by the 
firm (Afuah, 1998). This study, however, relied on a scale previously used by Subramanian and 
Youndt (2005), whose scale focused on both incremental and radical innovation capacities. 
Three factors emerged for innovative capability and these were customised carbon technologies 
(CCT), cost reduction efficiency (CRE) and changes in business model (CBM). Six items measured 
the innovativeness: factors. The six-item scale for assessing a firm’s capability are a 
reinforcement of current products/services, existing expertise and competitive approach while 
radical innovativeness was assessed making current products obsolete, comprehensive change 
to current products and changing prevailing products/services expertise. 
Adaptive capability: Firms require strong adaptive capabilities to be able to identify and 
capitalise on new business opportunities (Chakravarthy, 1982). The adaptability of the firm in 
dealing with external pressures exerted by changing markets due to negative climate change 
impacts is essential to the firm's evolutionary resilience (Sanchez, 1995, Jantunen et al., 2011). 
To operationalise the adaptive capabilities of the target firms, the study followed the 
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adaptability scale crafted by Biedenbach and Muiller, 2011). The scale comprised the following 
factors: climate change supply chain management (CCSM), climate change dedication (CCD) and 
climate change focused decision-making (CCFDM). 
 Climate change proactivity measurement 
CCP is a relatively new concept. It is based on the concept of general environmental proactivity. 
The proactive environmental practices and firm performance linkage have been approached by 
seeking to understand a bundle of interactions between environmental proactivity and 
measures of the firm such as management support and competitive advantage (Delmas et al., 
2011; González-Benito and González-Benito, 2006; Sharma and Vredenburg, 1998; Christmann, 
2000; Klassen and Whybark, 1999). Four manifestations of environmental proactivity emerged 
from these studies. They were regulatory proactivity, operational/logistics efficiency, 
collaboration, and internal environmental reporting. 
Delmas, Hoffmann, and Kuss, (2011), developed a set of four latent variables (environmental 
reporting, regulatory proactivity, operational improvement, Environmental partners) to 
measure the proactive environment construct in a study of the German chemical industry. The 
current investigation built on these latent variables to capture a firm's proactive climate change 
action under the influence of local institutions given the study was in two different countries. 
The modified variables for measuring the CCP of the E&M firms in this study include regulatory 
proactivity, improvement of operations, and climate change collaboration and carbon 
disclosure. The pilot testing resulted in the following measures of the climate change practices 
of E&M firms: climate change reporting (CCR), regulatory proactivity (RP), operational 
improvement (OI) and CCPs. 
 Dependent variable 
5.5.3.1 Firm performance measurement 
Firms must offer products or services demanded by customers at competitive prices for long-
term survival (Christmann, 2000; Damall and Edwards, 2006). Following Reinartz et al. (2004); 
Protogerou et al., (2011) and Jaworski and Kohli (1993), objective data on firm performance was 
analysed using firms’ key performance indicators (both financial and market) over a five-year 
period. These were: (a) cost advantage, (b) market growth (market share, sales volume, market 
share increase), and (c) current profitability- return on equity (ROE) and return on investment 
(ROI), Market share. In addition to the responses from participants, archival data (annual reports 
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and the Osiris database) was also used to calculate the profitability of case study firms (ROE, ROI 
and market-to-book value ratio (MBR). This database provides detailed financial information on 
listed and major delisted companies around the world. 
Performance assessment was done for firms that participated in the online survey and in-depth 
interviews. The decision to use both accounting and market measures was motivated by 
previous empirical studies that used them concurrently to examine firm performance (e.g. 
Kapopoulos and Lazaretou, 2007). Each of these two measures has its strengths and weaknesses 
and therefore using them at the same, time with an additional measure (cost advantage) helps 
to increase reliability. For example, reliance on MBR alone could produce data that is heavily 
dependent on market values that are influenced by investors' expectations about its future 
activities. Data on such activities can be manipulated or distorted through group behaviour and 
investor signalling or simple mistakes. On the other hand, financial measures tend to be 
inherently weak in predicting future performance of the firm given that the calculation of a firm's 
profit draws on historical data. Using both accounting and market measures may be helpful for 
investors who want to make decisions based on the carbon management performance of the 
firm to help inform future investment decisions. 
It was also important to recognise the importance of other stand-alone variables (e.g. firm size, 
financial risk and the operations efficiency of the firm) in explaining the performance of firms 
(Zeitun and Tian, 2007). Company size, an extensively used control variable, was employed in 
the data model for this study. 
 Control variables 
Two control variables were included in the planning stages of this research and these included 
firm size and management support. However, the control variable of management support 
accounted for more variance than the main effects. Thus, this variable could not be adequately 
justified for inclusion in the study. Organisational slack was considered, but its theoretical 
foundation did not quite match the two-country comparative nature of this study. It also focuses 
on excess resource capacity of the firm, which is more relevant to the RBV rather than DCV. 
Although the study ended up with one control variable, the researcher considered that the 
sample included firms with operation and production facilities from two countries and two 
subindustry sectors. The strict choice of two different countries was instrumental in analysing 
the country level impact of country level factors on outcome variables. By further selecting only 
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energy and material sectors at the design stage also helped control the impact of industrial 
sectors on outcome variables. However, there were difficulties in allowing for industry and 
location dummies in the structural equation modelling techniques used to analyse quantitative 
data. For this reason, it is possible that unobserved differences between industries and locations 
could affect results. To test whether the results were sensitive to unobserved location and 
industry differences, regression equations corresponding to the paths of the structural 
equations were estimated.  
5.5.4.1  Firm size 
This may affect absorptive and innovative capabilities and firm performance, as bigger firms are 
known to have larger capabilities such as larger knowledge bases (Lichtenthaler and 
Lichtenthaler, 2009), and research and development (Schumpeter, 1961). Some studies have 
revealed that the linkages between firm size and its performance were insignificantly positive 
(e.g. Tzelepis and Skouras, 2004). This work was, however, not linked to the performance of 
businesses when faced with a changing natural environment. King and Lenox (2000) suggest that 
bigger firms are likely to have the budget to invest in practices that reduce their pollution 
because of the scrutiny they tend to get from various stakeholders. In this study, the total 
number of employees was used as a proxy for firm size. Employee data was sourced from firms’ 
annual reports, interviews and websites. 
5.6 Analysis Methods 
The dynamic capability construct has several components and it is, therefore, multidimensional 
in nature. Edwards, (2001) suggests that confirmatory factor analysis is an acceptable tool for 
the analysis of multidimensional constructs (Edwards, 2001). Prior to the CFA, the dynamic 
capabilities and climate change proactivity component items were defined through exploratory 
factor analysis (EFA). Construct reliability, and convergent and discriminant validity was guided 
by standard means informed by literature (e.g. Hair et al., 2010). The goodness of model fit was 
evaluated based on several standard indexes and cut-off criteria. These indexes and their cut-
off points are specified in Table 5.3 and they include (i) absolute fit measured using the Root 
Mean Square Error of Approximation (RMSEA), and (ii) comparative fit index (CFI). Qualitative 
analysis was mainly conducted using content analysis. 
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 Exploratory factor analysis 
Explanatory factor analysis is used to explore data to ascertain the linkages between observed 
and latent variables (Hair et al. 2010). In this case, factor loadings depict the level of the 
relationships between the measured variables or items and each factor. Thus, distinct factors 
will emerge from a set of measured variables that are highly correlated. It follows then that the 
EFA assists the researcher in identifying the number of factors that emerge from the data, and 
which are therefore more representative of the data. For this reason, the factors are not derived 
from theory but from statistical results (Hair et al., 2010). 
EFA was used to identify the factors, which make up the items measuring the performance of 
firms responding to climate change disruptions. Several analyses were conducted for the various 
measurements including dynamic capabilities (absorptive, adaptive and innovative capabilities), 
climate change proactivity, institutional presence, and firm performance. From these analyses, 
fifteen factors emerged from sixty-five items (Appendix 10). 
 Confirmatory factor analysis 
The weakness of the EFA is that it is unable to determine whether the theoretical specifications 
of the constructs match with the sample data that is used. The CFA can be used to counter this 
weakness. It is a two-step process, with the first step involving the validation of the model 
(Bryne, 2010). Through this process, each observed factor is assigned to only one construct or 
discrete variable (Garver and Mentzer, 1999). Checking and identifying the measurement model 
in CFA enables the researcher to confirm the construct validity of the measurement. This process 
usually involves examining the discriminant validity, convergent validity, and unidimensionality 
as well as scale reliability (Kline, 2010); Garver and Mentzer, 1999). Table 5.2 specifies the 
measures for each variable and the methods collecting data. 
Following the validation of the model for measuring the variables, path analysis or analysis of 
the structural relationships between latent variables is conducted. By doing this, the researcher 
can determine the level of unexplained variances and its causes (Ping, 2004). 
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Table 5.2 Summary of measurement of variables 
Variable  Collection  Measure  Questionnaire 
Reference 
Absorptive Capability Archival data 
Web-based survey 
Knowledge acquisition 
Knowledge assimilation 
Knowledge transformation 
Knowledge exploitation 
16-25 
Innovative capability Archival data 
Web-based survey 
Product innovation 
Process innovation 
Management innovation 
16-25 
Adaptive capability Archival data 
Web-based survey 
Strategic flexibility 
Degree of strategic needs shift 
16-25 
Climate proactivity Archival data 
Web-based survey 
Climate change reporting 
Regulatory proactivity 
Improvement in Operations 
Climate change partnerships 
6- 10 
Institutions Archival data 
Web-based survey 
Interviews 
Institutional coordination integration 
Finance integration adaptation 
Institutional knowledge capacity 
Stakeholder climate change 
awareness Mainstreaming climate 
change into planning Stakeholder 
participation 
Company size Archival data 
Web-based survey 
Interviews 
 Number of employees’ proxy for 
company size 
4-5 
Firm performance Archival data 
Web-based survey 
Cost advantage for growth 
Opportunities exploitation (market 
share) 
Financial returns (profitability) (ROI, 
ROE) 
 
For this study, a confirmatory test for each of the constructs that represented the response 
mechanisms and climate change performance of firms was carried out using the measurement 
model. Following the validation of each of the constructs, the relationships between the internal 
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mechanisms (dynamic capabilities), institutions, climate change proactivity and performance 
were investigated. 
To estimate the value of the parameters, the maximum likelihood estimation (MLE) method was 
used, given its extensive use in management research, and because it is considered the most 
efficient method available. The MLE is also the default statistical estimation method in major 
SEM programs such as AMOS (Kline, 2010 and Hair et al., 2010). 
5.6.2.1  Congeneric measurement model 
The congeneric measurement model assumes that construct error variances have no variances 
between or within them. That is, the observed variables that load on more than one estimated 
construct (cross-loadings) of the unidimensional construct are constrained to zero. The model 
itself explores the measurement properties of latent constructs within which a single construct 
is defined by a set of variables (Pansuwong, 2009; Lin, 2007). Unidimensionality, construct 
validity (convergent and discriminant validity), and scale reliability is used to validate the 
congeneric measurement model (Garver and Mentzer, 1999). 
5.6.2.1.1 Unidimensionality of the measurement model 
A unidimensional construct is achieved in the presence of several observed variables that can 
be explained by a single underlying construct, (Hair et al., 2010). The goodness of fit (GOF) 
indices and the fit of statistical components of the measurement model can be assessed to 
establish the unidimensionality items. 
5.6.2.2  Goodness of fit indices (GOF) 
By using the GOF, the researcher can ascertain how closely matched sample data is to the 
theoretical model matches (Table 5:3). The best model fit is attained when the estimated 
covariance matrix is closest to the reality (that is, the observed covariance matrix) (Hair et al., 
2010). Although there is limited agreement on the most appropriate GOF indices to use for 
unidimensionality, absolute fit and incremental fit indices have been applied in other studies 
(Ping, 2004; Hair et al., 2010). A brief description of these two fit indices follows. 
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5.6.2.3 Incremental fit indices 
There are two commonly used incremental fit measures, namely the CFI and the Tucker-Lewis 
index (TLI). They measure the fitness between the estimated model and the null model. The null 
model is an alternative model that assumes that all observed variables are not correlated. Values 
for these measures vary between zero and one. Values of 0.90 and above indicate good or 
adequate fit (Hair et al., 2010 and Ping, 2004). 
5.6.2.4  Absolute fit indices 
These measures assess how well the theoretical model used in a study fits the sample data by 
directly measuring how closely the data produced from the model matches the observed data. 
Such indices include chi-square, normed chi-square, goodness of- fit index (GFI), and (RMSEA). 
5.6.2.5 Chi-square statistic 
The X2 represents the differences between the observed (S) and estimated covariance (∑k) 
matrices are by. The bigger the sample size and/or the more variables are used in the model, 
the larger the chi-square. The lower the X2value, the better the model fit and therefore the 
model is supported by the data. 
5.6.2.6 Normed chi-square 
The major weakness with the X2 is that it depends on the model complexity, which means the 
value of the X2 is determined by how complicated the model is. This increases the likelihood of 
the rejection of the specified model. Dividing the degrees of freedom for the model gives a chi-
square measure per degree of freedom. This is called a normed chi-square whose acceptable 
value is less than 3.0. 
5.6.2.7 Goodness of fit index (GFI) 
The GFI can be used to complement the X2 statistic, as it is less sensitive to sample size. A 
reasonable fit is given by a CFI value of 0.90 or higher. 
5.6.2.8 Root mean square error of approximation (RMSEA) 
Like the GFI, the RMSEA is useful in situations where the chi-square test statistics tend to reject 
models that have large samples or observed variables (Byrne, 2010, Hair et al., 2010). An RMSEA 
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value of <0.05 suggests good fit, although up to 0.08 is also considered to indicate an acceptable 
fit. Overall, RFI, IFI, TLI, and CFI values close to one indicate a very good fit. 
5.6.2.9 Construct validity 
Prior to testing the measurement model of the dynamic capabilities and competitive firm 
performance linkage, construct validity analysis was undertaken. Construct validity shows 
measured items represents the latent construct whose items it is meant to measure. Construct 
validity was used to assess convergent and discriminant validity. Convergent validity is the 
extent to which the latent construct correlates with the observed variables designed to measure 
that same construct. When items or indicators of theoretically unrelated constructs are 
empirically found to be unrelated, discriminant validity is established (Garver and Mentzer, 
1999; Hair et al., 2010). 
Table 5.3 Summary of GOF Indices Used in this Study 
Abbreviation Name Type Acceptable Range 
X2 (df.p) Chi-square (with its 
associated degree of 
freedom and 
probability of 
significant differences) 
Absolute fit p>0.05 
(at the α= 
0.05) 
Tabled X2 value 
Normed X2 
 
Normed chi-square Absolute fit <1 = poor fit, 
>5 = need for 
improvement 
1-5 
GFI Goodness of fit Absolute fit ≥0.90 0 (no fit) - 1 
(perfect fit). >95 
good fit 
AGFI Adjusted GFI Absolute fit ≥0.90 0 (no fit) - 1 
(perfect fit). >95 
good fit 
RMSEA Root mean square 
error of 
approximation 
Absolute fit ≤0.05 is good 
≤0.08 is 
adequate 
<0.5 good model 
fit 
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X2 (df.p) Normed chi-square Absolute fit ≤2.0 is very 
good 
2-5 acceptable 
 
TLI Tucker-Lewis index Incremental 
fit 
≥0.90  
CFI Comparative fit index Incremental 
fit 
≥0.90  
Source: Hair et al. (2010); Kline (2010) 
5.6.2.10 Convergent validity 
Convergent validity calculates the size of the factor loadings (regression weights) in relation to 
the critical ratio or t-values. Factor loadings should be 0.5 or greater for the items to be included 
in further analysis (Byrne, 2001). Some scholars argue that an ideal cut-off value for convergent 
validity is 0.7 and above (Hair et al., 2010, Kline, 2010). For this study, Factor loadings of 0.5 and 
higher were accepted. 
5.6.2.11 Scale Reliability 
Construct reliability was measured by assessing the extent to which observed variables measure 
the same underlying factors (Ping, 2004; Pallant, 2007; Hair et al., 2010). For each construct, the 
construct reliability is calculated from the sum of error variance terms and the squared sum of 
the factor loadings (Hair et al., 2010). Cronbach’s alpha (a reliability test) measures internal 
consistency and values of 0.7 and over are considered acceptable and poor internal consistency 
for values <0.6. However, it underestimates reliability, especially in situations where the 
indicators are non-unidimensional (Danes and Mann, 1984, Hair et al., 2010). A major reason for 
this is that it assumes that the measure is without error or has a perfect correlation with their 
underlying construct. 
5.7 Data Collection 
Figure 5.1 shows the type of data that was collected and used to analyse the linkages between 
climate change practice, dynamic capabilities  and frim performance in the presence of diffrent 
instutions. The following section presents the how the data was collected and included historical 
document and fimacial analysis, survey and semi-structured interviews. 
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 Stage One: Historical data collection  
5.7.1.1 Archival document collection 
Archival data was obtained by historical document analysis, prior to the participant interviews 
and online questionnaire survey. The principal sources of archival data included media articles, 
company annual reports, and company websites. Firms have traditionally used annual reports 
as their primary corporate communication channel for various facets of past and expected 
future performance (Staw, McKechnie and Puffer, 1983). Through their sustainability reports, 
firms present their values, and governance models, and demonstrate the linkages between their 
strategies and their commitment to a sustainable global economy. Both these types of reports 
provide historically consistent data that is time sensitive (Bansal, 2005; Eisenhardt, 1989). The 
identifiers are included in Table 5.4, which provides summary statistics of the archival data 
collected for this study. The years cited, and all tabulated archival analyses developed, refer to 
Australia’s financial reporting periods, which run from 1 July to 30 June. 
National databases, stock exchanges and carbon accounting reports such as CDP reports and the 
UN Global Compact were checked as a way of validating the self-reported data. The reason for 
this timing was to ensure that historical data complemented Stages 1 and 2 of the data collection 
process (Dutton and Dukerich, 1991). Major areas of analysis focus were public disclosures of 
the firms’ climate change practices in the above reports in terms of their positions, strategic 
approaches, initiatives, capabilities and resource allocations. 
5.7.1.2 Financial data collection 
This investigation examined the impact of the use of dynamic capabilities on the performance 
of the case study firms specified above which are faced by climate change disruptions. A sample 
period of five years (2008-2013) was used for this study. Firm financial data was obtained from 
four major sources: annual reports of responding firms, the Osiris database and the ASX and JSE. 
Osiris is a comprehensive database of financial information on global listed firms. Australian 
Securities Exchange (AXS) and JSE data provided the share prices of the respective stock markets. 
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Table 5.4 Summary statistics of the archival data 
Organisation 
 
Types of Documents Investigation 
Period (Fiscal 
year) 
Volume Document 
Identifiers 
Chemical annual reports, 
sustainability reports, 
environment reports, 
government 
submissions, carbon 
disclosure reports 
2008-2013  12 
documents  
C1-C12  
Mining annual reports, 
environment reports, 
sustainability reports, 
carbon disclosure, 
websites, industry 
reports 
2007- 2013  14 
documents 
M1-M14 
Energy and 
utilities 
annual, environment, 
health, and 
consulting reports 
2008-2013  20 
documents 
E1- E20 
Agriculture annual reports, 
sustainability reports, 
carbon disclosure 
reports 
2008-2012  10 
documents 
A1- A10 
Total   56 
documents 
 
To extract themes from statements and opinions given by the firms, the contents of the above 
were analysed using the NVivo software. Similarly, Hoffman (2000) and Nitkin, et al. (2009) 
traced how firms were engaging with the natural environment. For example, Nitkin et al. (2009) 
used archival reports on business adaptation to climate change from 1997 to 2009. Their analysis 
showed that the number of firms incorporating climate change into their business operations 
was the exception rather than the norm. Studying how the gas and oil industry in Canada 
adapted to changes in the natural environment, Sharma and Vredenburg (1998) also conducted 
a document content analysis that they triangulated with data obtained from interviews. 
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Similarly, to this study, Freedman and Jaggi (2005) examined the content of the annual and 
environmental reports of 120 large firms regarding their pollution and GHG emission 
statements. 
 Stage Two: Quantitative method 
5.7.2.1 Quantitative survey 
The choice of the survey method was driven by its ability to collect both quantitative and 
explanatory data from a large population in an economical manner (Saunders et al., 2003). Given 
the increasing confidence in the ability of web-based surveys to successfully capture statistical 
data, the questionnaire was administered online (Couper, 2011). The online questionnaire 
approach also suited this study because it is cost-effective to cover a broad range of firms 
distributed across a wide geographic area. Furthermore, online surveys have the potential to 
reduce the incidence of missing data, and the researcher can minimise editing failures when 
compared to mail surveys. The inclusion of open-ended questions allowed respondents to 
express themselves more deeply as well as responses that are long enough to match paper-
based surveys can be obtained. Couper et al. (2001) and Couper (2008a) suggest that some 
complex questions that were previously hard to administer via interviews are best administered 
via web-based surveys. The expected response rate was 20%, based on similar online surveys in 
environmental studies (e.g. Delmas et al., 2011). 
The perceptions of senior managers and climate change (environment) executives were 
collected using a 5 point Likert-scale format survey as presented in 5.5.1 (Ambrosini, Bowman, 
and Collier, 2009). A unique link to the online survey was emailed or mail posted to each 
participant. The survey collected both quantitative and qualitative data (Appendix 4). 
5.7.2.2 Questionnaire design 
The challenge for the researcher was designing a questionnaire that accurately collected and 
measured respondents’ behaviour and perceptions (Ortnau, Bush and Hair, 2009). To address 
this challenge, the questionnaire was developed in two phases, mainly based on the literature. 
In phase one, the main aspects of climate change practices of firms were identified by referring 
to carbon management guidelines and other prior climate change studies. In phase two, specific 
questions referring to the above guidelines, and prior research studies were developed (CDP, 
2012; Delmas et al., 2011; Cuevas, 2011). This was followed by pretesting of the survey that 
allowed the incorporation of the views of senior executives to improve relevance. Telephone 
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interviews were utilised for pretesting the questionnaire with environment executives at five 
different firms in Australia. 
The questionnaire comprised twenty-five questions in the following four sections: general 
information; climate change activities and practices; climate institutional vulnerability and risk 
management; and capabilities and opportunities. Part 1 of the questionnaire had five questions 
with a focus on collecting demographic information about the responding firms such as the 
number of employees, primary business, and operational location. Questions 6 to 10 in Part two 
focused mainly on the climate change practices of the responding firms. These questions (6–10) 
covered the following issues: firms' climate change policies and guides, carbon management, 
climate change decision-making, efforts to reduce firm emissions, top management involvement 
in climate change management and carbon reporting. Part 3 comprised questions 11-13 and 
investigated the firms' exposure to climate change disruptions. These questions covered the 
identification and analysis of firms’ climate change activities, identification of the physical 
impacts on firms, factors that influenced firms' actions, carbon management reporting, and 
accounting. Measuring firms’ climate change proactivity relied on the existing literature and 
established multi-item measurement instruments (CDP, 2011; Delmas et al., 2011; Cuevas, 
2011). 
Questions 18 to 25, which made up Part 4, were mainly adopted from Teece (2007) and Wang 
and Ahmed (2007) and sought to gather data on firms’ ability to identify climate change 
opportunities, now and in the future, as well as organisational capabilities related to proactive 
climate change practices. A good understanding of these capabilities is likely to help business 
managers to identify and act on climate change challenges (Cuevas, 2011; Biedenbach and 
Müller, 2012). Linking this data with direct firm performance data provided the basis on which 
to assess the benefits for firms of going beyond compliance. 
To minimise response bias, the wording of the questions related to dynamic capabilities and 
climate change practices were reversed (Hess, Hensher and Daly, 2012). This also helped to 
reduce the tendency of respondents to pick answers in the higher end of the scale (Sekaran, 
2004). Response bias can occur when respondents follow a similar response pattern across 
questions, usually due to response fatigue. Response fatigue was minimised by adjusting 
questionnaire length following feedback from pilot testing. 
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5.7.2.3 Quantitative data analysis 
The actual quantitative data analysis involved (a) data collation, (b) descriptive statistics, (c) EFA 
and (d) CFA and SEM. SPSS version 22.0 for Windows was used to conduct exploratory factor 
analysis while confirmatory factor analyses and SEM were done using AMOS. The results of these 
analyses are presented in Chapter 6. 
 Stage Three: Qualitative methods 
Stage 3 involved semi-structured interviews focusing on a sample of firms that participated in 
stage two of this study. The following section presents the sample size, respondents’ details and 
the way the interviews were conducted. 
5.7.3.1 Case study 
 A case study allows us to explore the socio-contextual features of any societal practice. This 
applies where there are multiple sources of evidence depicting real-life (Yin, 1994) and the 
sources are closely linked (Eisenhardt, 1989). A case study is therefore considered highly 
appropriate in any social science situation where there is need to establish whether the basis 
upon which claims made by individuals and groups can be accepted as authoritative. This then 
becomes the basis on which practitioners and academic researchers can study scientific findings 
concerning how desirable the claims from the findings are (Spector, 2006, Gummesson, 1991, 
p.76). 
The case study method has some advantages that justify the adoption of the method in this 
study. First, the case study theory is closely associated with data and, it is possible to compare 
cases in the process of theory and insight generation (Eisenhardt, 1989). Second, case studies 
accommodate unanticipated findings (Eisenhardt, 1989; Yin, 2003). Third, extensive and 
complex volumes of data can be handled while still maintaining their integrity and context (Yin, 
2003). 
Since the climate change phenomenon is a sensitive and complex issue, and the firm's strategic 
approaches are often confidential, the major attributes of case studies seem to fit with this 
research. This is because case study provides the researcher with an additional tool for deeper 
exploration of the questions of this study. Choosing to use case study research over and above 
quantitative survey data collection allows the explanation of the basis of the quantitative data 
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findings originating from the survey. Just relying on survey data would limit the ability to capture 
the intricate empirical insights required to understand firms' climate change practices and how 
this relates to the capacity of firms to remain competitive in a carbon-constrained economic 
future. 
5.7.3.2 Data collection – qualitative methods (interviews) 
This stage of the study involved interviewing target managers, guided by pre-prepared open-
ended questions (Appendix 5), and followed up by context-dependent questions to enhance 
subject matter understanding. An in-depth interview involves direct researcher-respondent 
dialogue to extract data and extrapolate the findings (Daniels and Connice, 2004, p.185). 
Partially structuring interviews gives the interviewer flexibility to probe, adapt and modify 
questions as the need arises. The challenge is for the interviewer to have adequate skills to probe 
for more information from interviewees (Zikmud, Babin and Griffin, 2010). 
A great advantage of interviews is the chance for the researcher to extract rich data about the 
respondents’ feelings, experiences, and opinions (Lee and Lings, 2008). Through the interactions 
in interviews, there is the possibility for the development of a good relationship and trust 
between the researcher and respondents. By conducting the interviews after the survey, the 
researcher can further explore findings and seek clarifications where unanticipated findings 
have emerged. 
Interviews were conducted in three stages, between November 2014 and April 2016. It was 
challenging fixing interviews with senior company executives in two different countries. 
Preliminary interviews were conducted with leaders of industry support groups and 
Environment NGOs e.g. WWF in both Australia and South Africa. Support group executives 
helped put the climate change challenge and how firms were dealing with it at industry and 
community level. The NBI was instrumental in providing the above background to the South 
African situation and provided key company contacts. Interviews with NBI and WWF South Africa 
were conducted end of November 2014, followed by target companies interviews in December 
2014 and July & August 2015 (4 interviews). Interviewee firms were in the main metropolis of 
Johannesburg, Durban and Richards Bay. The Australian Chamber of Commerce and WWF 
Australia were interviewed in November 2015, followed by target firms in March & July 2016 
and lastly April 2016 (3 full interviews and two partial interviews). 
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 For this study, the researcher was the only interviewer. The semi-structured interviews sought 
answers to questions in the following areas: role of information and learning, innovative and 
adaptive capabilities, climate change proactivity and interviewee demographics. Interviews 
duration varied between 40 and 120 minutes and were electronically or paper recorded 
following interviewee permission. Notes were taken to complement the voice recordings. 
 Validity and reliability issues – qualitative methods trustworthiness 
The quality of qualitative research is most commonly assessed in terms of reliability and validity 
(Bryman and Bell, 2011). However, some researchers have used “trustworthiness” in place of 
reliability and validity of the research (c.f. Lincoln and Gubba, 2000, p.188). In their argument 
for “trustworthiness,” Lincoln and Gubba came up with four criteria: credibility, confirmability, 
transferability and dependability of the research. The respondents were allowed access to the 
interview transcripts to ensure they accurately reflected their views about the impacts of climate 
change, response activities and performance of their firms. The researcher also reached out to 
peers, academic and industry professionals as well as the University’s statistical support unit 
before and during the data analysis for guidance, critiquing and feedback the study rationale 
and approach (Galbreath, 2014). 
 Transferability 
This applies to the research’s external validity or generalisability – that is, how much the 
hypothesis testing of the study is repeatable in various contexts. A thorough explanation of the 
study, theme and the participants as part of the interview process helped improve the 
transferability of this study (Cresswell, et al., 2003). To meet this requirement, the researcher 
kept a field data collection journal. Where permitted, photographs of evidence of the firms’ 
climate change practices were taken. 
 Credibility 
Equivalent to internal validity, credibility entails ensuring that the observations made by the 
researcher match with the theoretical concepts behind the study. This means that the 
researcher (in addition to the credibility of the interviewee) is a major factor determining the 
level of credibility and therefore, the researcher influences the research process (Wigren, 2007). 
To improve credibility, the research could include triangulation and member checking and the 
study can be conducted over an extended period. Triangulation was the major strategy used to 
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improve credibility. The period of the study could not be extended due to limited time 
availability. Triangulation involves the application of more than one method of data collection. 
This allows comparison of various sources of information to help reduce misinterpretation and 
improve clarity (Creswell and Miller, 2000). Member checking involves testing the “data, analytic 
categories, interpretations and conclusions with members of those groups from whom the data 
were originally obtained” (Angen, 2000, p. 380). This was not done in this study. Conducting 
archival data analysis (Stage 1), a survey (Stage 2) and interviews, (Stage 3) helped fulfil the 
triangulation requirements. 
a) Reliability 
The ability of the researcher to accurately record, document and interpret data largely drives 
how dependable the qualitative research is (Bryman and Bell, 2011). Training of the interviewer 
prior to conducting the interviews helps improve their confidence and, therefore, enhances the 
reliability of the data collected. Occasional consultation with other researchers was done to 
discuss and challenge my assumptions, emerging themes, raw data and resultant issues (Sutton 
and Callahan, 1987). 
Before data collection, the researcher undertook some interviewing training and practice with 
a couple of colleagues who had extensive experience in this area. Following these two activities 
and the input of research supervisors, modifications were made to the interview guide. 
Preliminary interviews and pilot testing also contributed to question modifications (Silverman, 
2005). The first two interviews, one in Australia (Sydney) and one in Richards Bay, South Africa, 
were used to test interview length and the quality of the data collected. Both interviews lasted 
50 to 60 minutes. The duration of the interviews fitted in well with previous studies using the 
same methodology, as they were long enough while at the same time minimising interview 
fatigue. 
 Dealing with interview and situation bias 
When respondents give inaccurate information, this results in interview bias, and it is up to the 
researcher to make sure that they collect valid data. The primary sources of interview bias 
include the interviewer, the respondent, and the situation (Sekaran and Bougie, 2009). 
Establishing a relationship with interviewees requires the use of proper gestures, facial 
expressions and wording. On the other hand, interviewee bias is likely to occur when the 
respondent deliberately attempts to impress the interviewer. For example, they could 
exaggerate their achievements e.g. educational background to impress the interviewer rather 
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than giving truthful answers (Sekaran and Boiugie, 2009). The chances of interviewee bias 
increase, the closer the interviewee is to the interviewer. 
Choosing the right time and place to conduct an interview is necessary for reducing situation 
bias. Bad timing such as interviewing respondents when they are very busy or tired is likely to 
affect the quality of their responses (Sekaran and Bougie, 2009). Extended interviews can also 
influence the quality of information; that is, the longer the interview, the higher is the probability 
of response bias. To minimise interview bias, the researcher, as the sole interviewer in this study 
undertook interviewing practice before conducting the interviews. Furthermore, situation bias 
was minimised by allowing the respondents to determine the most appropriate time and place 
for the interviews. To 'measure' the trustworthiness of the qualitative questionnaire schedule, 
a team of experts (including senior executives in CDP, Global Compact and target firms) 
reviewed the questions. This helped reduce ambiguity, leading questions, emotive questions, 
stressful questions. Hearing how others reacted to my draft set of questions helped me interpret 
whether those questions will serve your purposes. Summary 
The Chapter presented the research methods used to address the research questions. It sought 
to justify the research methodology used. To do this, the pros and cons of quantitative and 
qualitative research methods were discussed. From this, the hypotheses and research questions 
tested and answered using mixed methods. The research design consisted of three stages: 
archival data collection in Stage 1; quantitative research in Stage 2 and qualitative research in 
Stage 3. 
A thorough document search and analysis was conducted to obtain a historical perspective of 
the target firms. This was followed by an online survey on the climate change practices of E&M 
sectors in Australia and South Africa. The survey instrument for this stage of the study was a 
questionnaire, which was administered to CEOs and environment/sustainability executives. A 
dynamic capabilities index was developed to examine climate change practices and their impact 
on firm performance. Content validity was addressed by ensuring that an extensive literature 
review informed the measurement items. 
Feedback from pilot testing with experts also helped ensure content validity. Stage 3 comprised 
qualitative data collection via semi-structured interviews. These were mainly done face-to-face. 
Trustworthiness is critical in qualitative research, and this was achieved by checking the 
credibility, transferability, dependability and confirmability of the data. The researcher 
undertook some interview training before conducting the interviews. This helped to minimise 
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interview bias. By allowing respondents to choose the times and venues for the interview 
sessions, situation bias was minimised. 
Table 5.5 Summary of methodology 
 Qualitative (case study) Quantitative (Survey) 
Data source 
Archival-carbon disclosure, annual reports, website, 
press release, sustainability and environment 
report, Osiris 
Web survey, Osiris 
Sample size 7 firms (3 Australia, 4 South Africa)  
Initial = 742 (485 Au, 257 SA) 
Net = 152 
Target chemicals, energy, materials, and mining 
Sample design 
Nested: 8 firms drawn from the 540 survey firms 
(subset) 
 
Sampling scheme 
Purposeful random sampling: 3 strata – R&D, 
Production facilities, and climate active. Then 
information rich firms are selected (Miles and 
Huberman, 1994) 
Population 
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6 Chapter 6 Analysis and Findings 
6.1 Introduction 
 Results from the quantitative and qualitative data obtained from the self-administered 
questionnaire survey, the review of archival company documents and the in-depth semi-
structured interviews are presented in this Chapter. Quantitative findings are presented in Part 
A of this Chapter and qualitative findings are presented in Part B. Part A consists of Sections 6.2 
which explains the data preparation and screening prior to the quantitative data analysis. 
Quantitative data analysis, survey responses and descriptive statistics are presented in sections 
6.3-6.5. Descriptive statistics relating to the dynamic capabilities of the sample of E&M firms are 
in 6.6, while 6.7 covers the interdependence analysis results (EFA). The EFA is a useful tool for 
explaining the linkage between the underlying factors and the observed variables. The CFA 
results are presented in Section 6.9, followed by SEM results are in sections 6.10 to 6-12. The 
hypothesised relationships are tested in Section 6.14, followed by a summary of the quantitative 
data analysis. 
Part B of this Chapter describes how the case study E&M firms responded to climate change 
impacts based on the interviews with the firms’ executives. Representatives of non-commercial 
organisations were also interviewed to provide more perspective on the firms’ responses to 
climate change. These interviews included representatives from government agencies, industry 
organisations and NGOs. 
The quantitative analysis results showed that the dynamic capabilities construct indirectly 
influence firm performance. At the component level, the absorptive capability of a firm was the 
only dynamic capability component that positively and significantly affected its performance. All 
three dynamic capability components were positive and significantly linked to climate change 
proactiveness. Adaptiveness and innovative were positively associated with firm performance, 
especially market growth, but the relationship was not significant. The study found that the 
proactive climate change practices of firms positively influenced their firm performance while 
the presence of institutions had (a) no significant influence on firm performance, (b) a 
significantly positive influence on the climate change practices of the E&M firms in the study. 
Most highlighted institutional measures were knowledge capacity and stakeholder awareness 
and participation- especially among South African firms. 
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Key findings from case study firms interviewed include: 
Three key issues emerged from the content analysis of interview transcripts and survey 
qualitative data (Appendix 17). First, while respondents acknowledged that climate change 
impacts affect their firms (negatively) the risk profile is more specific to energy and mining firms 
in both countries. That is, there is a general expectation that climate change disruptions increase 
the firms’ business risk profiles. This was particularly true for electricity utilities and mining firms 
in both countries. Major risks related to the exposure of production and operational processes 
to increased flooding (especially in Australia) and extended droughts in both countries. 
 
The second demonstrates that actions in response to climate change tend to be limited by lack 
of knowledge of the complexity, interlinkages and trade-offs that underpin which actions are 
implemented. Most participating firms are trying to acquire and consolidate climate change 
knowledge. This confirms the survey findings that absorptive capability had a significantly 
positive effect on the proactive climate change practices of participating firms; 
Third, participating firms strongly believed that innovation was key driver managing the risks 
and exploitation of opportunities created by the impacts of climate change. The interviewees 
were able to specify that they were pursuing incremental innovation, not a radical change- given 
their limited knowledge of the climate change phenomenon. 
6.2 Preliminary Data Analysis: Preparation and Screening 
Preliminary data analysis involved utilising the eSurvey Creator tools to code data, which was 
later exported as an Excel matrix. This was done to ensure that the data was ready for further 
analysis using the SPSS and AMOS software packages. Following Hair et al., missing data, 
outliers, normality and multicollinearity were checked and examined guided by literature (Hair 
et al. 2010). 
The output from the descriptive statistics revealed no missing data. Next, univariate and 
multivariate outliers were checked following Kline (2010). Outliers are values in a dataset that 
show marked differences from the majority, and both types of outliers can affect data analysis. 
A univariate outlier is a data point that has one variable with an extreme. Scores for each variable 
were converted to z-scores (standard scores) and potential outliers were identified by z-scores 
of 3.29 and greater – that is p<.001 in a two-tailed test (Tabachnick and Fidell, 2007). Univariate 
outliers were not detected in the dataset as all z-scores were below 3.29. 
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A multivariate outlier is a combination of unusual scores in at least two variables, which 
measures the distance of every observation from the multidimensional mean of a distribution. 
The multivariate outlier is a multidimensional version of the Z-score (Tabachnick and Fidell, 
2007). For this study, multivariate outliers were searched for using the Mahalanobis D2 measure 
(Appendix 6). The D2 represents a chi-square value distribution, which has degrees of freedom 
that are equivalent to the number of independent variables. A chi-square value with a 
probability of p<0.001 indicates the presence of an outlier. This study had twenty-one 
independent factors, which were used to find the value of the Mahalanobis distance chi-square 
(21, 0.001). The value obtained was 75.515, which implies that any case that has a Mahalanobis 
D2 value that is great than 75.515 is an outlier. The D2 values ranged from 28.270 to 73.299, 
meaning that there were no outliers in this dataset. 
 Skewness and Kurtosis – data distribution normality 
Skewness measures the lack of symmetry in a dataset while kurtosis is a measure of the 
peakiness or flatness of the dataset in conjunction with a normal distribution. Following Kline 
(2010), the absolute values of the standardised skew or kurtosis indices were used to measure 
the linearity of the measurement items (Table 6.1). In this case, a skew value of 3 was considered 
to indicate extremely skewed or asymmetrical data distribution while a value of 8 was 
considered to indicate extreme kurtosis. The dataset in this study revealed normal distribution 
as the absolute values for skewness ranged from -0.774 to 0.869 and those for kurtosis ranged 
from -1.032 to 0.998. A multivariate critical ratio of above 5.00 suggests that the data is not 
normally distributed. In Appendix 7, the z-statistic of 5.128 is suggestive of moderate non-
normality in the sample. However, non-normality is not expected given how small the sample is 
(Campbell et al., 2004; West et al., 1995). 
 Collinearity of dataset 
Collinearity diagnostics and correlation matrices were used to detect the presence of 
multicollinearity in the dataset of this study. When the correlations among independent 
variables are strong, then there is collinearity. Multicollinearity occurs when the explanatory 
variables are correlated. In this case, the variables are all conveying the same information due 
to increased standard errors of the coefficients. To minimise or avoid this, one of the two 
variables that have a bivariate correlation that is greater than or equal to 0.9 can be deleted 
(Tabachnich and Fidell, 2007). 
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Multicollinearity was detected by computing the squared multiple correlations (SMC) of a 
variable. Where the SMC value is quite high, the variable in question is considered to have a 
strong relationship with other variables (Tabachnich and Fidell, 2007). This implies the presence 
of multicollinearity. Results from correlation analysis yielded a range of 0.014 to 0.570. Hence, 
multicollinearity was not present in the sample data. 
Table 6.1 Measures of data distribution 
Item min max skew c.r. kurtosis c.r. 
X60 1.000 5.000 .289 1.451 .998 2.503 
X61 1.000 5.000 -.602 -3.018 -.211 -.530 
X59 1.000 5.000 -.062 -.310 -.903 -2.265 
X14 1.000 5.000 .212 1.062 -.864 -2.167 
X58 1.000 5.000 .869 4.360 -.192 -.481 
X52 1.000 4.000 -.059 -.297 -.454 -1.139 
X47 1.000 4.000 -.053 -.267 -.603 -1.512 
X9 1.000 5.000 .580 2.909 -.357 -.896 
X49 1.000 5.000 -.149 -.747 -.905 -2.271 
X51 1.000 5.000 -.375 -1.883 -.131 -.330 
X44 1.000 5.000 .289 1.451 -.703 -1.764 
X45 1.000 5.000 .560 2.810 -.450 -1.128 
X33 1.000 4.000 -.033 -.164 -.580 -1.455 
X39 1.000 5.000 .162 .813 -.914 -2.293 
X28 1.000 5.000 .575 2.882 -.448 -1.123 
X30 1.000 5.000 .706 3.543 -.418 -1.049 
X31 1.000 5.000 -.194 -.975 -.463 -1.162 
X32 1.000 5.000 .213 1.067 -.817 -2.049 
X25 1.000 5.000 -.546 -2.740 -.076 -.192 
X26 1.000 5.000 -.774 -3.884 .132 .331 
X23 1.000 5.000 -.675 -3.388 .060 .152 
X24 1.000 5.000 -.831 -4.169 .292 .732 
X17 2.000 4.000 .397 1.990 -1.032 -2.588 
X18 1.000 5.000 .204 1.023 -.797 -2.000 
X11 1.000 5.000 -.162 -.812 -.747 -1.873 
X15 1.000 5.000 .225 1.131 -.804 -2.018 
X5 1.000 5.000 .825 4.139 -.442 -1.109 
X6 1.000 6.000 .288 1.442 -.633 -1.587 
X4 1.000 5.000 .021 .105 -.382 -.959 
X12 1.000 5.000 .470 2.358 .758 1.901 
X13 1.000 5.000 .173 .866 -.458 -1.149 
X1 1.000 5.000 .120 .600 -.719 -1.804 
X3 1.000 5.000 .050 .249 -.892 -2.237 
Multivariate      43.241 5.128 
Source: primary data 
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6.3 Part A: Quantitative Data Analysis Findings 
The following section presents the quantitative data analysis results collected mainly via survey 
questionnaire. 
6.4 Survey Responses 
Of the 540 questionnaires that were distributed via email, 166 were returned (31.8%). Fourteen 
questionnaires were discarded due to missing data (n=7), unreliable data (n= 5), and non-target 
firms (n= 2). This resulted in the final sample containing 152 usable questionnaires (a 31.2 % 
adjusted response rate). This response rate is considered satisfactory (Delmas, Hoffman, and 
Kuss, 2011; Hoskisson, et al., 2002). Table 6.2 summarises the number of respondents from each 
firm and the corresponding industry. Most respondents (42.4%) were board members, CEOs or 
managing directors of their firms. There was no way of determining whether these senior 
company executives completed the survey themselves or signed off on someone else’s work. 
Either way, the researcher confirmed through the interviews that most survey responses needed 
senior executive sign off before completion. There was strong technical input from the 
environment and sustainability executives as well at 39.1% of the respondents, perhaps 
reflecting the technical complexity of this issue. The remaining 18.5% of the questionnaires were 
completed by climate change specialists or by line managers involved in company strategy. 
Table 6.2 Firms Response Rates 
Sector   Number of firms 
 Agreed to 
participate 
Responded % of participants 
Materials- chemicals 224 71 42.7 
Energy and electricity and 
utilities 
107 26 15.7 
Materials- mining 209 69 41.6 
Total  540 166 100 
Source: primary data 
Table 6.2 shows that of the 540 firms that to participated, 166 filled the questionnaire and 
submitted it online. Responses across the sectors were evenly distributed. 
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6.5 Descriptive Statistics – Sample 
Part A, of the questionnaire, asked respondents about their occupation and for background 
information on the firm such as location, the number of employees, major business, industry, 
and the climate change champion in their firm (Appendix 8). The following section describes 
these responses. 
 
 Number of Employees 
Table 6.3 Number of Employees 
Description Frequency % 
<200 11 7.4 
201-400 9 6.0 
401-600 34 22.8 
601-800 45 30.2 
>800  50 33.6 
Total 149 100 
Source: primary data 
There was no limit to the size of firms, as classification was done based on industry type and the 
form of public listing. As it was important to acquire information about the size of the firms, a 
less sensitive metric to use was the size of a company’s workforce (number of staff). The survey 
revealed that most responding firms had more than 600 staff (63.8%). Of these firms, 33.6% 
employed more than 800 staff (ranging from 1100 to 65,000). The smaller firms (less than 200 
employees) comprised only 7.4% of the responding firms. This suggests that the study mainly 
attracted respondents from the medium-sized and large firms that may be motivated to respond 
to the climate change impacts (ABS, 2012; Falkena et al. 2001). Delma et al. (2011), further 
suggest that larger firms are likely to have the budget to factor climate change risks and 
opportunities in their operations. Furthermore, Furrer et al. (2011) demonstrate a strong link 
between substantive climate action of banks with size and the “the capacity to develop the 
complex resources to implement a systematic and comprehensive strategy.” 
 Location 
Given that this was a comparative study; the location of the firms was considered important. 
For this reason, respondents were asked about the main location of their operations. Of the 
responding firms, 57.9% were in Australia, 40.1% in South Africa and only 2% had operations in 
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both South Africa and Australia and branches in other countries. 10% of the responding firms 
were multinational enterprises, with branches in either country. Despite the Multinational 
Enterprises (MNE) status, the branches’ response to climate change were all driven and directed 
by their head office. The low presence of MNEs reduces the complexity of the institutional 
embeddedness balancing act they face in home, host and supranational contexts. On the other 
hand, firms that highly regard embeddedness in their home country can benefit from influencing 
regulatory developments or can access government-controlled resources through e.g. through 
lobbying (Pinkse & Kolk, 2013). 
 
 Industry 
As shown in Table 6.4 below, the respondents were well distributed across the target industries. 
The chemical industry and mining sector had the highest responses from the survey at 30.5% 
and 27.1% respectively. Literature suggests that the chemical industry provides an excellent 
context in studying firms’ response to changes caused by the impacts of climate change because 
of the salience of environmental concerns (Linnenluecke, Griffiths & Winn, 2013). 
Major firms were more engaged in collaboration than competition driven by the desire to 
acquire climate change impacts knowledge and implications for their businesses. Business-
driven organisations such as NBI in South Africa provide a platform for business executives to 
share ideas and enhance collaboration. One interviewer said, “The complexity of climate change, 
the speed and scale at which it is happening requires the development of new business models, 
which are driven by extensive companies, communities and NGOs collaboration”. 
Table 6.4 Firms per industry 
Description Frequency % Mean SD 
Energy 31 20.5   
Materials 33 21.9   
Mining 41 27.1   
Chemical 46 30.5   
Total 151 100 37.75 6.7 
Source: primary data 
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 Influential groups 
When asked about which group or individual had the most influence on the firm’s climate 
change response strategy, 32.2% of firms cited regulators. Regulators were closely followed by 
pressure from shareholders and institutional investors at 30.3%. At 22.7%, customers were also 
influential in shaping firms’ action on climate change disruptions. The communities in which the 
company operated also influenced the firms’ decisions. The dominance of regulatory influence 
is understandable given the existence of the carbon tax in Australia (at the time of the survey) 
as well as the planned carbon tax in South Africa (CDP, 2013). These findings (Table 6.5) reveal 
the need for firms to consider and comply with the boundaries set by the communities in which 
they operate (O’Donovan, 2002). It also suggests the need for firms to deal with the demands of 
all major stakeholders in their business operations. However, bringing stakeholders with 
different perspectives together can cause disagreements and friction, but nonetheless essential 
for reducing company level dissension, and crafting coherent and robust strategy (cf. Pinkse and 
Kolk, 2013). High response from institutional investors, regulators and customers could suggest 
the need for sustained communication and engagement with relevant internal and external 
firms’ stakeholders. 
Table 6.5 Influential group on firms’ climate change response strategy 
Description  Frequency % Mean SD 
Competitors  0 0   
Shareholders/Institutional investors  46 30.3   
Customers  30 22.7   
Suppliers  5 4.3   
Regulators  55 32.2   
Community  16 10.5   
Total  152 100 25.3 9.4 
Source: primary data 
 Climate Change Responsibility 
The question about where climate change responsibility originated or resided within the 
organisation (Figure 6.1) showed that CEOs were the major climate change champions (32.2%). 
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However, the board of directors and the safety, health and sustainable development 
committees of the board of directors were the most responsible (44.9%). This highlights the 
seriousness with which firms were considering climate change. 
 
Figure 6.1 Climate change practices responsibilities 
 Preparing for climate change disruptions 
Given the level of scientific evidence of climate change disruptions and their impacts, 
respondents were asked about what they were doing to prepare for climate change disruptions. 
Results are presented in Table 6.6. Voluntary carbon disclosure (23%), publishing climate change 
reports (21.5%) and identifying climate risks and opportunities (20.3%) were the major ways by 
which firms were preparing for a carbon-constrained future. The voluntary carbon disclosure 
and publishing climate change reports could have been motivated by firms’ desire for legitimacy 
or a “social licence to operate”. 
However, interviews with company executives revealed that disclosures were part of firms’ 
efforts to learn about: (a) the climate change phenomenon, (b) how to quantify climate 
disruptions and the business’s carbon footprint, and how to identify climate change threats and 
opportunities and (c) how to identify areas of potential improvement such as energy and water 
use efficiency. This is not surprising given the public perception of these industries’ contributions 
to greenhouse gas emissions and hence climate change. Although these firms were also actively 
identifying risks and opportunities arising from climate change impacts, they were still learning 
how to quantify them and incorporate them into (a) their risk profile management, (b) their 
business strategies. Overall, the firms must be willing to adopt new methods for operating 
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business as there are no defined ways for dealing with the climate change phenomenon. (Delma 
et al., 2011). 
Table 6.6 How firms are preparing for climate change disruptions 
Description Frequency % 
Disclosing our carbon footprint 35 23 
Assessing the likely impact of our operations/projects on GHG 
emissions 
16 10.5 
Publishing climate change reports 33 21.5 
Shifting our strategy to a low carbon economy 21 13.6 
Rigorously quantifying the financial implications of climate change 13 9.1 
Identifying climate risks and opportunities 31 20.3 
Collaborative climate mitigation modelling 3 2.0 
Total 152 100 
Source: primary data 
 Climate change risks 
This part of the study sought to ascertain the main drivers of climate change risks of participating 
firms. This focus helped the study to examine whether the climate change impacts were viewed 
as materially important to the participating E&M firms. The responses (Table 6.7) revealed that 
firms were concerned with climate change risks driven by three key issues, namely: regulatory 
uncertainty, physical impacts and litigation plus regulatory compliance costs. The potential for 
litigation and regulatory compliance costs (19.3%) significantly affected firms’ strategic planning. 
Overall, 29.6% of respondents viewed regulatory uncertainty as a major driver of their firms 
failing to act on climate change risk. The uncertainty makes it difficult for firms to make 
investment decisions. Therefore, firms that desire to assess the risks and opportunities 
associated with the impacts of climate change and design appropriate response options must 
acquire or develop the required capabilities. This is because capabilities are considered the most 
important challenge climate change imposes on firms is need for new capabilities (e.g. Okereke 
et al., 2011, Rothenberg & Levy; and Thistlethwaite, 2013). 
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Table 6.7 Climate change risk drivers 
Description Frequency % Mean SD 
Risks driven by changes in national and international 
agreements 
27 17.8   
Risks driven by direct impact on infrastructure, production 
facilities and office buildings 
24 15.8   
Risk-driven by changes in consumer preferences 12 8.1   
Risk-driven by community pressure (licence to operate) 17 11.3   
Risks driven by supply chain pressure 11 5.9   
Risks driven by a lack of climate change policy 18 11.8   
Risks driven by supply chain disruptions 12 7.9   
Risks driven by litigation and reputation 29 19.4   
Other 2 2.0   
Total 152 100 17.0 8.5 
Source: primary data 
Supply chain disruptions combined with damage to infrastructure constituted the physical 
climate change disruptions that concerned the participating firms. Of the responding firms, 
23.7% were worried by the physical impacts of climate change. Although the above three drivers 
were the major ones, community pressure (11.2%) was also perceived as being important. This 
came up in the long text of the questionnaire responses as “the social licence to operate:” These 
data also show that firms were less concerned by the climate change impacts than they were 
about regulatory impacts. 
 Climate change opportunities 
The respondents were asked to identify climate change opportunities, which were drivers for 
their businesses. Although the results presented in Table 6.8 show that a considerable number 
of firms (21.7%) are seeking ways to improve cost efficiency, a sizeable number (23.6%) of the 
E&M firms still look up to the government and other regulatory bodies to guide their 
investments in the climate change space. This implies that these firms value the role of 
institutions in guiding their climate change practices. 
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Table 6.8 Drivers of climate change opportunities for firms 
Description Frequency % Mean SD 
 Opportunities driven by changes in regulation 36 23.6   
Opportunities driven by the physical impacts of 
climate change 
19 12.5   
Opportunities driven by changes in other climate-
related issues 
10 6.6   
Opportunities driven by uncertainties in the market 
and our capabilities/technologies 
11 7.4   
Opportunities driven by changes in consumer 
behaviour 
13 8.5   
Opportunities driven by the need to maintain good 
reputation 
20 13.1   
Opportunities driven by intensity and frequency of 
extreme weather events 
9 5.9   
Opportunities driven by cost savings and efficiency 33 21.7   
Other 1 0.7   
Total 152 100 16.9 11.5 
Source: primary data 
Worth noting is the desire by participating firms to maintain a good reputation with clients and 
communities in which they operate. Overall, the E&M firms in this study are looking beyond 
climate regulation in their business operations. 
 Carbon-Friendly Products Developed 2009-2014 
Survey results show that most responding firms were producing products that they claimed 
were carbon-friendly. More specifically, 71.9% of firms indicated that they had produced at least 
one carbon-friendly product between 2009 and 2014 (Table 6.9). Clarifications through 
interview follow-up and archival data showed that the term “carbon-friendly” broadly meant 
“environmentally friendly”. The products produced may therefore not have been specifically 
designed to exploit climate change opportunities. Despite this broad approach, the data helps 
identify the firms that were incorporating the effects of changing natural environment. 
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Table 6.9 Number of carbon friendly products developed 2009-2014 
Measure Respondents  % 
less than 1 37 24.8 
1-5 90 59.5 
6-10 15 9.9 
more than 10 4 2.5 
Other 5 3.3 
Total 151 100 
Source: primary data 
 Product life cycle assessments 
Preliminary interviews with business support organisations such as the NBI, and the Chamber of 
Mines in South Africa, and the Minerals Council of Australia, indicated that improving resource 
use efficiency was important for firms. For example, improving energy use efficiency was viewed 
as a major strategy by which firms in the target industries could manage climate change impacts. 
For instance, increased frequency of heatwaves in Australia was linked to high-energy 
consumption and therefore higher production costs. To capture this perception, survey 
participants were asked about the number of life cycle assessments (whether partial or full) they 
had completed between 2009 and 2014. Life cycle assessments (LCAs) are used to analyse the 
environmental impacts of an activity, process or product along with its life cycle. Most LCAs aim 
to help businesses to examine systematically the impacts of their inputs and outputs. By 
examining the impacts of these inputs and outputs, the firm can identify areas to improve 
efficiencies and environmental performance (ALCAS, 2015). 
The survey results, presented Table 6.10, indicated that more than half (54.2%) of participants 
had carried out at least two LCAs between 2009 and 2013. Another 15.8% of the participants 
had done up to four LCAs in the past five years. Combined, 70% of the responding firms had 
done on average two to three LCAs in the past five years. Random checks revealed that most 
target firms had conducted product related partial LCAs. Sixty-six percent of responding firms 
that undertook an LCA were Australian, 20% both Australia and South Africa. This confirms the 
assertion by the NBI in South Africa that LCAs were not a common feature in South African-
based businesses (interview notes). However, this is surprising given that the National Energy 
Regulator of South Africa (NERSA) permitted increases in energy costs of at least 8% per year 
between 1 April 2013 and 31 March 2018. This could mean an average company’s energy bill 
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will increase by 47% over a 5-year period, affecting firms’ profitability. Conducting LCAs could 
help firms clearly quantify their energy footprint and ways to improve their energy use 
efficiency. 
Table 6.10 LCAs in past five years (2009-2014) 
LCAs Respondents  % 
less than 1 32  21.7 
1-2 82 54.2 
3-4 24 15.8 
more than 5 8 5.0 
Other 5 3.3 
Total  151 100 
Source: primary data 
 Revenue contributions expected from climate or carbon-friendly products 
Asked about how many climate-friendly products were likely to contribute to their business 
revenue in the next five years, about a third (28.5%) of the responding firms expected a 
contribution of less than 5%. However, close to 70% of participating firms said that they 
expected the revenue contribution from carbon-friendly products to increase between 5% and 
15%. There was no clear difference between the two countries. By sector, the chemicals industry 
expects the most, while the mining industry expected the least, with forty percent (46.7%) 
expecting carbon-friendly products to contribute less than 5% of their firms’ revenue. 
Mining extracts natural resources from the earth and, therefore, has limited scope for 
decarbonising its products. However, reducing fugitive methane emissions could a major 
opportunity for the coal mine firms. The chemicals industry, on the other hand, appears to be 
more optimistic about the likely increase in the contribution of carbon-friendly products to their 
revenue. Not only are these firms’ production processes carbon intensive, but their products are 
historically considered “high polluting” (Linnenluecke et al., 2013, p. 399). 
The data in Table 6.11 does not show a marked difference between Australian and South 
African-based firms regarding likely revenue contributions from carbon-friendly products. The 
data emphasises the challenges faced by E&M firms in the two countries in understanding the 
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climate change phenomenon. Limited knowledge could be forcing the managers of these firms 
to withhold investment in this area. 
Table 6.11 Expected level of revenue contribution from climate -friendly products by country, 
by industry 
% REVENUE CONTRIBUTION   RESPONSES 
 Materials Chemicals Mining Energy 
Au SA Au SA Au SA Au SA 
<5% 2 1 2 2 13 4 7 2 
5-10% 6 9 15 22 2 3 4 2 
11-15% 1 1 6 4 1 0 0 0 
>15% 0 0 1 3 0 0 0 0 
Total  9 11 24 31 16 7 11 4 
Source: primary data. Au= Australia; SA= South Africa 
 Financial Firm Performance 
Archival financial data collected from case study firms failed to show a clear pattern of improved 
financial performance as firms increasingly adopted proactive climate change practices. Table 
6.12 shows the financial performances of South African and Australian firms. The Figure shows 
no clear pattern between the years under review or between the two countries. The lack of clear 
proactive climate change practice and finance performance is consistent with previous studies 
that have provided mixed results. 
 
Overall, the ROE and ROI were higher in South African firms than Au, while profit margin and 
MBR were higher in Au firms. However, these figures were obtained during and just after the 
financial recession. 
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Table 6.12 Average firms’ performance indicators over five years 
 SOUTH AFRICA AUSTRALIA 
 2009 2010 2011 2012 2013 2014 2009 2010 2011 2012 2013 2014 
ROE 14.91 12.3 19.68 19.57 15.2 16.21 8.88 19.8 11.6 11.7 13.1 13.8 
ROI 8.7 10.7 11.90 12.2 13.4 13.18 8.32 10.5 8.21 6.86 6.87 6.99 
PROFIT 
MARGIN 
14.3 12.6 25.0 27.4 24.9 25.0 16.6 30.9 26.5 18.48 19.57 19.05 
MBR 1.480 1.725 2.002 1.719 1.507 1.654 1.81 2.133 1.752 1.917 1.705 1.871 
Source: Osiris 
  
Figure 6.2 Average firms’ performance indicators over five years 
6.6 Descriptive Statistics of Dependent and Independent Variables 
The dependent variable of Firm performance and the six independent variables descriptive 
statistics is presented in Table 6.13. ABC represents absorptive capability, IC, Adaptive capability 
(ADC), CCP-climate change proactivity, IP institutional presence, and FP being firm performance. 
The items used to measure these variables are presented in Appendix 10. The mean for the 
items ranged from 2.96 to 3.12 on a scale of 0-5, where 5 is the highest score or measure for 
each variable item. The means of the responses for each item fell within the middle range values 
(above 2.2 and below 3.6) except for items X26, X36, X43, and X51. The standard deviations for 
variable items ranged between 0.673 and 0.952. 
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Table 6.13 Descriptive for Dependent and Independent Variables 
Variable Mean SD Min Max Skewness 
Absorptive capabilities  
2.96 0.943 1 5 0.29083 
Innovative capabilities 3.07 0.916 1.167 4.83 0.098371 
Adaptive capabilities 3.08 0.945 1.13 4.93 0.163502 
Climate change proactivity 2.95 0.923 1.18 4.72 0.14 
Institutional presence 3.11 0.731 1.2 4.8 0.0369 
Firm performance 3.05 0.831 1.2 4.78 0.07741 
Source: primary data 
 
6.7 Exploratory Factor Analysis 
Initial EFA analysis resulted in several items (X2, X16, X19, X22,) having high cross-loadings after 
factor rotations. For this study, high cross loading (loadings on multiple factors following oblique 
rotation) was taken as any result above 0.50. After dropping the items with the highest cross-
loadings, the analysis was re-run and the results are presented in Table 6.14. 
The Kaiser-Meyer-Olkin (KMO) is a test used to assess whether it is appropriate to use factor 
analysis on data. The KMO values ranged from 0.727 to 0.829, so they were all above 0.60, which 
is the recommended minimum value. This range indicates that the 72% or more of the measured 
variables’ variance is a common variance. The Bartlett’s Test of Sphericity helps ascertain the 
strength of the linkages between the variables to justify further investigation. The values across 
the tests from the data sets had statistical significance (chi-square with degrees of freedom, 
p=.000). Combined, the KMO and Bartlett’s Test of Sphericity values gave us confidence that 
factor analysis was an appropriate analysis tool to use. 
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Table 6.14 Bartlett’s and KMO Tests 
 Innovative 
capability 
(IC) 
Adaptive 
Capability 
(ADC) 
Absorptive 
Capability 
(ABC) 
Climate Change 
Proactivity (CCP) 
KMO Measure of Sampling 
Adequacy 
0.709 
0.753 0.777 0.773 
Bartlett's Test 
of Sphericity 
Approx. Chi-
Square 
238.373 
188.188 616.807 164.656 
Df 45 91 120 210 
Sig. .000 .000 .000 .000 
Source: primary data 
Thus, the degree of variance of each observed variable explained by the extracted factors was 
ascertained by checking the communality values for each analysis (Field, 2009). In all cases, the 
variation explained by the common factors was greater than 0.5, implying that all the observed 
variables related to the factors of the model. Pallant (2007) suggested desirable communality 
values were 0.3 and above. Values lower than 0.3 reflect a variable that does not fit well with 
other variables in its component. Table 6.15 summarises the communalities extracted for the 
study variables, with the climate change proactivity having the highest number of variable items 
(93%) greater than >0.5. The range of the communalities extracted shown in Table 6.15 is 
derived from the factors supporting each variable (refer to Appendix 9 for more details). 
Two criteria, variance percentage, and Kaiser’s criterion were used to establish the most 
appropriate number of factors that best represented linkages between the variables. Only 
factors with eigenvalues of 1 or more were subjected to further analysis. It was decided to retain 
any factor that contributed to less than 5% of the variance for further investigation. 
Table 6.15 Summary of communalities for key variables. Extraction method: principal 
component analysis 
Variable Communality % >0.5 extraction 
 Initial Extraction  
Climate Change Proactivity (CCP) 1.000 0.480- 0.974 93 
Firm Performance (FP) 1.00 0.388-0.925 88 
Absorptive capabilities (ABC) 1.000 0.341- 0.992 86 
Adaptive capabilities (ADC) 1.000 0.331-0.971 75 
Innovative capabilities (IC) 1.000 0.3- 0.835 68 
Source- primary data 
  107 
 
Table 6.16 Summary of Total variance and Eigenvalues 
Variable Eigenvalues Components Total Variance Explained 
Climate Change Proactivity >1 8 82.8% 
Firm Performance  >1 4 77.3% 
Absorptive capabilities >1 6 70.9% 
Adaptive capabilities >1 4 60.4% 
Innovative capabilities >1 3 53.1% 
Institutional capacity 
(presence) 
>1 6 51.4% 
Source: primary data. Extraction method: principal component analysis 
Using the above criteria, the number of factors (components) that were generated and the total 
variance explained in the data are summarised in Table 6.16, with more details in Appendix 10. 
To obtain the total variance, a separate EFA was performed for each variable. After the 
extraction of factors, they were assessed for the extent to which they loaded into each other. 
This was done using principal component analysis (PCA) for identifying the underlying factors. 
Through PCA, the maximum amount of variance of the minimum number of underlying factors 
is explained. Since the study relied on a sample of 152, only factor loadings with values 0.45 and 
above were considered (Hair et al., 2010). This is contrary to the rule of thumb of a minimum 
factor loading of 0.30 (Tabachnik and Fidell, 2007) which only applies to sample sizes of 350 or 
greater (Hair et al., 2010). EFA results suggest that there is consistency between the derived EFA 
factors and those suggested in the dynamic capabilities literature (Teece et al., 1997; Wang and 
Ahmed, 2007). 
6.8 CFA and Modelling (SEM) 
Confirmatory tests for each of the constructs (dynamic capabilities {absorptiveness, 
adaptiveness, innovativeness}, climate change proactiveness, institution capacity, and 
performance) that represent the response mechanisms and climate change performances of 
firms were used to analyse the responding firms’ climate change practices. Following the 
validation of each of the constructs, the relationships between the dynamic capabilities, climate 
change proactivity, institutional presence and firm performance were investigated (Figure 6.3 
shows the path diagram for the investigation). 
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The presence of direct and indirect relationships between components of dynamic capabilities, 
proactive climate change practices, and firm performance was checked by performing 
competing model analysis (Sigh et., al 1994). A congeneric measurement model for each of the 
factors was used to check the relationship between (a) each dynamic capability component and 
climate change practices, (b) dynamic capabilities and firm performance and (c) institutions and 
climate change proactivity, (d) climate proactiveness and firm performance and (e) institutions 
and firm performance. As indicated in Chapter 5 (5.6.5.3), several model fitness indices were 
used (Table 5.5). 
 
Figure 6.3: Path Diagram for the Dynamic capabilities, Climate Change Proactiveness and Firm 
Performance 
ADC= absorptive capabilities; IC= Innovative capabilities; ADC= adaptive capabilities; IP= Institutional 
presence; CPP= Climate change partnerships; CFP= competitive firm performance; MG= market growth; 
Prof= profitability; ICI= Institutional coordination integration; FIA= Finance integration adaptation; ICK= 
Institutional knowledge capacity; SCCA= Stakeholder climate change awareness; MCCP= Mainstreaming 
climate change into planning; SP= Stakeholder participation 
 
Measures Validation 
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The efforts that were made to lessen bias and measurement errors were presented in Chapter 
5 (5.6.5). The reliability measures of each construct are presented in Table 6.17 below. The 
results show that the recommended level of reliability of 0.70 was met by all constructs except 
the innovativeness variable that is slightly lower. This reflects that the constructs are well 
represented by the specified indicator items. 
Table 6.17: Reliability Test 
 
Construct  Construct Reliability Cronbach's Alpha 
Dynamic capabilities   
Absorptive Capabilities 0.075 0.822 
Innovative capabilities  0.72 0.688 
Adaptive Capability 0.78 0.702 
Climate change proactiveness 0.72 0.744 
Institutional presence 0.73 0.70 
Performance   
Profitability 0.81 0.83 
Market growth 0.86 0.82 
Cost advantage 0.84 0.85 
Source: primary data 
AMOS was also used to test the mediating effect of (a) climate change proactiveness, (b) 
institutional presence on the dynamic capabilities and firm performance relationship. The 
following sections present the model analysis results to confirm the linkages that exist. Sections 
6.8.1 to 6.8.6 present the congeneric model results, that is, the direct relationship without a 
mediator. Section 6.11 present results of the direct with the mediator as well as the indirect 
effects (confirmed via bootstrapping). The models’ goodness fit results are presented in Table 
6.18. 
Table 6.18: Goodness of fit statistics for the various models. 
Fit Indices Cut 0ff ABC IC ADC CCP FP DC Full 
Chi-square 
Probability 
p>0.05 69.775 
0.022 
2.376 
(6) 
0.0882 
3.236 
(4) 
0.0519 
30.308 
(29) 
0.399 
18.415 
0.0782 
88.966 
0.005 
95.78 
0.005 
GFI >0.90 0.930 0.995 0.992 0.960 0.918 0.968 0.960 
 AGFI >0.90 0.982 0.988 0.924 0.936 0.951 0.948 0.919 
RMSEA 0.05-
0.08 
0.055 0.000 0.05 0.017 0.018 0.056 0.017 
Normed χ2 ≤2 1.453 0.396 0.809 1.0451 1.033 1.466 1.0261 
NFI >0.90 0.955 0.969 0.973 0.947 0.935 0.889 0.947 
CFI >0.90 0.936 1.000 1.00 0.998 1.00 0.927 0.998 
TLI >0.90 0.953 1.052 0.99 0.996 0.975 0898 0.986 
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Where: ABC- absorptive capability; IC- innovative capability; ADC- adaptive capability; CCP- climate 
change proactiveness; FP- finance performance; DC- dynamic capability; Full- full model of DC, CCP and 
FP, AGFI- Adjusted Goodness of Fit Index 
Source: primary data 
 
 Congeneric Measurement Model for the Innovative Capabilities Variable 
The model was measured by analysing eleven indicator items for the specific items, which 
resulted in the poor GOF. Following Garver and Mantzer (1999), standardised residuals and 
modified indices were checked for model errors, which prompted respecification, which 
resulted in seven observed variables: X17, X18, X23, X24, X25, and X26. 
The second model run resulted in positive standardised regression weights of 0.4-0.837 and 
statistically significant at the p< 0. 001 level. The model fell within satisfactory fit (χ2=2.376, 
d.f.=6, χ2/d.f. =0.396, CFI=1.00, GFI=0.9995, AGFI=0.988, RMSEA=0.00) as all indices are above 
recommended levels. For GFI, CFI and AGFI, values closest to 1.00 are considered to indicate 
best baseline fit. This proves the unidimensionality of the innovative capabilities construct. 
With a p-value of 0.082 at a 0.05 type 1 error, the observed covariance matrix matched the 
estimated covariance matrix with the sampling variances, confirmed by a chi-square value, 
which is not significant. Table 6.18 summarises the overall fit of the different construct model 
indices. 
Only X17 was slightly below the cut-off level of 0.5. All the measures (observed variables) were 
significantly related to the innovative capability construct. Model respecification was therefore 
not required to ensure the model convergent validity of the innovative capability construct. 
The acceptable level for construct reliability is 0.7. With a construct reliability of 0.668, the 
innovative capability construct has a moderate value. The AVE estimate for the construct also 
has a moderate value of 0.473. By confirming the unidimensionality, the convergent validity and 
scale validity of the innovative capability variable, the direct measurement model of this variable 
were validated. Given that all the three indicators (convergent validity, scale reliability, and 
unidimensionality) were affirmed, the innovative capabilities model used in this study can be 
endorsed. 
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 Congeneric Measurement Model for the Absorptive Capabilities Variable 
The measurement model of the absorptive capabilities latent variable, measured by analysing 
eleven observed items (Appendix 14 for the specific items), resulted in positive standardised 
regression weights ranged from 0.457 to 0.927 and significant at a p< 0.001. The model fell 
within satisfactory fit (χ2=69.775, d.f.=48, χ2 /d. f =1.453, CFI = 0.936, GFI= 0.930, AGFI= 0.982, 
RMSEA= 0.055). The absolute fit indices of GFI, RMSEA, normed chi-square, CFI, and TLI have 
presented in Table 6.18 above. With a p-value of 0.022 at a 0.05 type 1 error, the observed 
covariance matrix moderately matched the estimated covariance matrix. Since the overall 
innovativeness construct has an acceptable fit, the unidimensionality of the innovative 
capabilities construct can be accepted. 
The acceptable level of construct reliability is 0.7. With a construct reliability of 0.802, the 
absorptive capability construct was above the acceptance level. The Cronbach’s alpha value of 
0.822 is similar to the construct reliability of 0.802. By confirming the unidimensionality, 
convergent validity and scale validity of absorptive capability, the congeneric model of this 
construct was confirmed. Given that all the three indicators-convergent validity, scale reliability, 
and unidimensionality were affirmed; the absorptive capabilities model used in this study can 
be confirmed. 
 Congeneric Measurement Model of the Adaptive Capability Variable 
The measurement properties of the adaptive capability measurement model were evaluated by 
examining its unidimensionality, convergent validity and scale reliability. 
6.8.3.1 Unidimensionality, reliability, and validity of the adaptive capability construct 
The initial model results were not within satisfactory fit (χ2=69.775, d.f.=48, χ2 /d. f =1.453, 
CFI=0.771, GFI= 0.940, AGFI= 0.829, RMSEA= 0.055). For better proof of the unidimensionality 
of the adaptive capabilities construct, the adaptive capabilities model was respecified and re-
run. 
The respecified adaptive capabilities model consisted of five observed variables: X28, X30, X32, 
X33, and X39. The re-run model results were within satisfactory fit (χ2=3.236, d.f.=4, χ2 /d. f 
=0.809, CFI=1.00, GFI=0.992, AGFI=0.924, RMSEA=0.05). The positive standardised regression 
weights, in line with the theory, ranged from 0.459 to 0.687 (Appendix 24). They were all 
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statistically significant at a p< 0.001. The model convergent validity of the adaptive capability 
construct was confirmed after model respecification. The acceptable level for construct 
reliability for the items is 0.7 and above. With a construct reliability of 0.709, the adaptive 
capability construct exceeded the minimum acceptable level. This suggests a good adaptive 
capabilities scale. 
Given that the overall adaptiveness construct has an acceptable fit, the unidimensionality of the 
adaptive capabilities construct can be accepted. Since all the three indicators convergent 
validity, scale reliability and unidimensionality were affirmed, the acceptance of the adaptive 
capabilities model used in this study can be confirmed. 
 Congeneric Measurement Model for the Climate Change Proactivity Construct 
The congeneric measurement model for the Climate Change Proactivity model comprised RP, 
operational improvement, climate change reporting, and climate change partnerships. The 
indicator items that support the four variables are presented in Appendix 15. The model results 
were within satisfactory fit (χ2=30.308, d.f.=29, χ2 /d. f =1.405, CFI =0.998, GFI= 0.960, AGFI= 
0.947, RMSEA= 0.017). The positive standardised regression weights, in line with the theory, 
ranged from 0.459 to 0.687. They were all significant at p < 0.001. All the regression weights for 
the climate change proactiveness model were above the minimum level of 0.5. This means that 
all measures (observed variables) were significantly related to the climate change proactivity 
construct. Model respecification was therefore not required to ensure model convergent 
validity. 
With a construct reliability of 0.744, the climate change proactivity construct exceeded the 
minimum acceptable level. The AVE estimate for the construct has a moderate value of 0.473 
while the Cronbach’s alpha value at 0.744 is similar to the construct reliability at 0.744. Reliability 
test results are presented in Table 6.17 above. The positive standardised regression weights 
ranged form 0.522 to 0.894 and statistically significant at a p< 0.001. The acceptable level for 
construct reliability for the items is 0.7 and above. 
This suggests a moderate climate change proactiviness scale. Given that the overall the 
innovativeness construct has an acceptable fit, the unidimensionality of the climate change 
proactivity construct can be accepted. Since all the three indicators (convergent validity, scale 
reliability, and unidimensionality) were affirmed, the acceptance of the climate proactiveness 
model used in this study can be confirmed. Table 6.18 summarises the overall fit of the Climate 
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Change Proactiveness indices. After confirming all three measures of unidimensionality, 
convergent validity and scale validity climate change proactiveness construct, the congeneric 
measurement matrix of this construct was confirmed. 
 Dynamic Capabilities Measurement Model 
Except for one indicator, all observed variables had loadings above 0.50 (Table 6.19). The 
indicators that were below 0.5 were retained as they theoretically contributed to the overall 
model and therefore could not be removed. All standardised regression weights met the 
theoretical requirements of being equal to or above +0.5. They also had CR or t-values above 
1.96 which were significant at p-value <0.001. 
The model results were within satisfactory fit (χ2=88.96 d.f.=39, χ2 /d. f =1.466, CFI=0.927, GFI= 
0.968, AGFI= 0.948, RMSEA= 0.056). The positive standardised regression weights ranged from 
0.422 to 0.984 and were all significant at a p < 0.001. All the regression weights for the climate 
change proactiveness model were above the minimum level of 0.5. This means that the 
measures (observed variables) were significantly related to the dynamic capabilities construct. 
Model respecification was therefore not required to ensure model convergent validity. With a 
construct reliability of 0.75 and Cronbach’s alpha value at 0.737, the dynamic capabilities 
construct exceeded the minimum acceptable level of 0.70. Given that the overall dynamic 
capabilities construct has an acceptable fit, the unidimensionality of the dynamic capabilities 
construct can be accepted. Since all the three indicators (convergent validity, scale reliability, 
and unidimensionality) were affirmed, the acceptance of the climate proactiveness model used 
in this study can be confirmed. 
Table 6.19: Factor loadings of the Dynamic capabilities construct 
Items Observed Variable Loading 
(average) 
X1, X3, X4, X10, X14 Knowledge acquisition (KA) 0.602 
X4, X12, X13 Knowledge Assimilation (KAss) 0.574 
X5, X6 Knowledge transformation (KT) 0.772 
X11, X15 Knowledge exploitation (KE) 0.413 
X23, X24 Customised carbon technologies (CCT) 0.635 
X17, X18 Cost reduction efficiency (CRE) 0.800 
X25, X26 Change business model (CBM) 0.736 
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X27, X28, X29, X30 Climate change dedication (CCD) 0.612 
X33, X34, X35, X37, X38 Climate change focused decision-making 
(CCFDM) 
0.761 
X39, X41 Climate change supply chain integration 
(CCSM) 
0.6465 
Source: primary data 
 Congeneric model of the Firm Performance Construct 
The measurement model for the firm performance construct model comprised cost advantage, 
market growth, and profitability. As shown in Table 6:18, the model results were within 
satisfactory fit (χ2=18.966, d.f.=9, χ2/d. f =1.033, CFI=1.00, GFI=0.918, AGFI=0.951, 
RMSEA=0.018). The positive standardised regression weights ranged from 0.84 to 0.687. They 
were all statistically significant at a p< 0.001. All the regression weights for the climate change 
proactiveness model were above the minimum level of 0.5. This means that all measures 
(observed variables) were significantly related to the firm performance construct. Model 
respecification was therefore not required to ensure model convergent validity. 
With a construct reliability of 0.84, the firm performance construct exceeded the minimum 
acceptable level, while the Cronbach’s alpha value was at 0.833. Reliability test results are 
presented in Table 6.17 above. Given that the overall the firm performance construct has an 
acceptable fit, the unidimensionality of the firm performance construct can be accepted. Since 
all the three indicators (convergent validity, scale reliability, and unidimensionality) were 
affirmed, the acceptance of the firm performance model used in this study can be confirmed. 
Table 6.18 summarises the overall fit of the firm performance indices. After confirming all three 
measures of unidimensionality, convergent validity and scale validity firm performance 
construct, the congeneric measurement matrix of this construct was confirmed. 
 Structural Model of Climate Change Proactivity and Firm Performance 
 After the validation of the Climate Change Proactivity measurement model had been done, 
tests were conducted using the structural model. It was important to come up with a model 
showing linkages between dynamic capabilities components and the firms’ climate change 
proactivity and subsequent firm performance. To do this, the influence of dynamic capabilities 
on the economic and climate change practices of the firms were investigated by examining the 
parameter estimates of the standard regression weights. 
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Of the three components of dynamic capability, absorptiveness had the highest positively 
significant influence on climate change proactiveness. Knowledge acquisition and assimilation 
were the most significant. Knowledge transformation, knowledge application, and knowledge 
evaluation affected moderately on firms’ climate change proactiveness. The other two dynamic 
capabilities components (innovativeness and adaptiveness) were moderately linked to firm 
climate change proactivity. However, combined, the dynamic capabilities construct helped to 
enhance a firm’s level of climate change proactivity. 
 Hypothesised Relationships 
Figure 6.3 shows the research model that was tested by this study with path coefficients added 
to each hypothesis. Figure 6.3, therefore, expands on the conceptual framework presented in 
Figure 4.1. The hypothesised relationships analysis, are also presented in Appendix 21. The 
findings indicate that the effects of dynamic capabilities dimensions on the performance of firms 
are influenced by company size and climate change proactivity. 
First, the climate change proactivity of a firm significantly and positively influences its 
performance (H5: β=0.37, t=5.5, p=.013). Second, absorptive capability has the largest positive 
influence on climate change proactivity (H1a: β=0.23, p=0.019) while both innovative capability 
(H2a: β=0.019, t=2.5) and adaptive capability (H3a: β=0.13, t=5.2, p= 0.009) have positive, 
although less significant, influence on climate change proactivity. Third, the presence of 
institutions has positively influenced the climate change practices of firms (H4a; β=0.50, t=2.4, 
p= 0.023). Fourth, all components have a positive but limited direct influence on the 
performances of firms (absorptive capability H1b: β=0.14, t=4.6, p< 0.001; innovative capability 
H2b: β=0.09, t=1.8, p= 0.065; adaptive capability H3b: β=0.07, t=4.6, p= 0.041). 
The model analysis results of the control relationships (presented in Appendix 22) suggest that 
the size of the firm mediates its dynamic capabilities and performance linkages. The result 
reveals positive association among the dynamic capabilities construct and firm size: absorptive 
capability (Η2a: β=0.74, t=7.52, p< 0.01), innovative capability and adaptive capability (H2b: 
β=0.80, p< 0.01). However, negative linkages exist between both institutional capacity and firm 
performance (Η1a: β= 0.30, t=2.84, p< 0.01) and institutional capacity and firm size (Η1b: β=0.31, 
t=1.86, p<0.05). 
  
 
H1a: β=0.23** 
H1b: β=0.14** 
H3a: β=0.13** 
H2a: β=0.02  
H2b: β=0.09 
H5: β=0.370** 
Firm 
Proactive 
Climate Change 
practices 
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Figure 6.4 Path coefficients of the research model 
6.8.8.1 Moderating Effect of Institutions and Climate Proactiveness 
Interaction effects of the presence of institutions and climate change proactivity on dynamic 
capabilities and firm performance linkage were tested by running group analysis in AMOS 
(Steinmetz, et, al., 2011). The results of the interactions are presented in Table 6.20 and further 
explained in section 6.8.9 below. The results show that: (a) dynamic capabilities partially 
mediate the influence of institutions on the climate change proactiveness of firms; (b) 
institutional presence does not mediate dynamic capabilities and cost advantage but is a good 
mediator for climate change proactiveness; (c) climate change proactivity has a weak 
moderating effect between institutional presence and cost advantage, (d) climate change 
proactivity mediates dynamic capabilities and the profitability of firms. The presence of 
institutions has very limited influence on the individual firms’ cost advantage and market 
growth, but better influence through firms that have developed or acquired dynamic 
capabilities. 
 
 
 
 
 
 
  
Table 6.20: Testing the mediating effect of proactiveness and institutional presence 
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Parameters Relationship 
Direct without 
mediator 
Director with 
mediator  
Indirect (p-
value) 
Structural paths    
Institutional presence→ Dynamic 
Capabilities→ climate change proactivity 
0.30* 
0.08 
0.065 
Dynamic Capabilities →Institutional 
presence→ Cost advantage 
0.08* 
-0.03 
0.04 
Institutional presence→ climate change 
proactivity→ Cost advantage 
0.010 
0.03 
0.108  
Dynamic Capabilities→ climate change 
proactivity→ market growth 
0.28 
0.45 
0.220 
Institutional presence→ dynamic 
capabilities→ market growth 
0.27 
0.30* 
0.0028 
Dynamic Capabilities→ climate change 
proactivity→ Profitability 
0.10* 
0.22* 
0.001* 
 Hypothesis examination 
The data analysis revealed that absorptive capability significantly affected the climate change 
proactivity and performance of participating firms. However, the linkage between the adaptive 
capability of a firm and its performance was not as direct. The positive relationship between 
innovativeness and climate change practices are weak but confirmed, while firm size did affect 
the innovativeness of participating firms. 
 Hypothesis 1: There is a significant positive relationship between absorptive 
capability and (a) climate change proactivity, (b) firm performance 
The six main relationships are presented in Appendix 21 and they confirm Hypothesis 1 (H1), 
which predicts the positive association between absorptive capability and firms’ climate change 
proactivity and firm performance. This conclusion is derived from the examination of the path 
between absorptive capability and climate change proactivity, which was found to be positive 
and significant. The hypothesis is accepted at β = 0.20, p =.035. 
 Hypothesis 2: There is significant positive relationship innovative capability and (a) 
climate change proactivity, (b) firm performance 
The results confirm Hypothesis 2 that predicted that innovative capability has a positive effect 
on firms’ climate change proactivity. This observation is derived from an examination of the path 
between innovative capability and climate change proactivity. The two had a significantly 
positive relation at β = 0.19, p =.023. 
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 Hypothesis 3: There is significant positive relationship between adaptive capability 
and (a) climate change proactivity, (b) performance 
The results support hypothesis 3a that predicted a positive association between adaptive 
capabilities on firms’ ability to engage in proactive climate change practices. This observation is 
derived from an examination of the path between adaptive capability and climate change 
proactivity. The effect of the firms’ adaptive capability had a positive but moderate effect at β = 
0.13, p =.009. The qualitative part of questions relating to adaptive capability elicited limited 
responses, although responses were obtained from interviews. Asked whether “Carbon goals 
guide operational decision-making” most respondents indicated they sometimes did. A third of 
respondents said they never did. Without considering mediating factors, it can be concluded 
that participating firms consider knowledge acquisition, and assimilation (absorptive 
capabilities) and using that knowledge to develop innovative capability, to be important. 
Building absorptive capabilities and innovative capabilities have the potential to lead to more 
proactive climate change practices compared to the development of adaptive capabilities. While 
this is encouraging, firms must also consider the mediating effect of firm size. 
 Some interviewees who emphasised their desire to learn and acquire more knowledge about 
climate change disruption risks and opportunities support this observation. For example, AuIV6 
saw opportunities in committing to natural environment changes. 
“We are committed to the natural environment as it has the potential to support the growth of 
our business, allow us to participate in the green economy and address the climate change 
challenge. We believe that this will give us the confidence to invest in longer term opportunities 
by learning more about linkages to the climate change. By doing this, we will improve firm 
performance via strategic advantage in our industry, assist our clients and suppliers to achieve 
their own sustainability goals and higher long-term value to our shareholders.” (AuIV6) 
While the reporting and disclosure of climate change action by the responding firms have 
become more accurate, they still struggle to link their climate change practices and firm 
performance. The interviewed firms were quite thorough in reporting their climate actions, but 
they were vague when they were asked to link their investment in proactive climate change 
practices and performance. Climate change practices were mainly linked to improvements in 
emissions reductions and having a strategy to engage regulatory bodies (98% of responding 
firms in South Africa and 47% of Australian firms). This suggests that South African firms were 
more aware of the risks of the climate change impacts to their business than Australian firms 
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were. Such a high percentage of firms having a formal strategy for engaging with regulatory 
bodies in South Africa could be due to the strong influence of the institutional framework in that 
country. Similarly, CDP reports consistently showed high response rate from South African 
participating firms than their Australian counterparts (CDP, 2013). 
Participating firms were clearly aware of the carbon tax and the mandatory energy, air quality 
and energy reporting legislation being developed in South Africa. In contrast, firms in based in 
Australia had a limited focus on formulating strategies to engage with regulatory bodies. Given 
that the survey and interviews were conducted in 2014, the year the carbon tax was repealed in 
Australia (Australian Dept. of Environment & Energy, 2015), it is reasonable to link weakened 
institutional structure with firms’ climate change practices. These observations help support the 
hypothesis (H4) that the local institutional framework positively associated with climate change 
practices of participating firms. 
 Hypothesis 4: Local institutions influence firms’ (a) dynamic capabilities, (b) climate 
change practices and (c) firm performance 
Further to the above, the results of the main relations confirm Hypothesis 4 that predicts a 
positive influence on the institutional capacity of the country or region on its ability to engage 
in proactive climate change practices. This observation is derived from analysis of the path 
between institutional presence and climate change proactivity. The constructs had significantly 
positive effect at β = 0.50, p =.023. This shows that local institutions have a mediating effect. 
 Hypothesis 5: Climate change proactivity has a positive influence on firm 
performance and that this influence is driven by specific climate change practices of 
the firm. 
The results of the main relations confirm Hypothesis 5 that predicts a positive influence of the 
firms’ proactive climate change practices on the performance of firms. This observation is 
derived from an examination of the path between climate change proactivity of sample firms 
and firm performance (cost advantage, market growth, and profitability). The constructs had a 
significantly positive effect at β = 0.37, p =.021. This implies that firms that take beyond greening 
(regulatory compliance) are likely to benefit through enhanced firm performance. This effect is 
much more pronounced for those firms that develop or acquire dynamic capabilities, especially 
knowledge. 
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However, a closer look infers a mediating role of climate change proactivity. That is variations in 
levels of the independent variables of dynamic capabilities especially absorptive capability, 
significantly account for variations in the climate change proactivity mediator (β = 0.30, p =.005). 
Furthermore, variations in the mediator significantly account for a variation in the dependent 
variable, firm performance- particularly profitability (β = 0.10, p <.001). The total standardised 
effect of climate proactivity on firm profitability increases (β = 0.22) when considering the 
indirect effect of dynamic capabilities on firm performance via climate change reactiveness. 
Moreover, to function as a mediator, the direct relation between the independent and the 
dependent variable needs to weaken substantially when including the mediating variable (Baron 
& Kenny, 1986). This was confirmed by assessing the influence of dynamic capabilities on a firm’s 
performance after removing the variable climate proactivity. The results showed that the 
significance of the relation between dynamic capabilities and firm performance decreases (β = 
0.08, p =.0038). This further supports H1-H3 and H5 that dynamic capabilities have an indirect 
effect on firm performance. Climate change proactivity plays an important in ensuring that firms 
benefit from developing and utilising dynamic capabilities. 
Table 6.21 summarises the hypotheses status. Only one hypothesis (H4c) was not supported. 
H1b, 3b, and 4a were partially supported. While these three relationships show a positive 
association, the level of influence is limited. 
Table 6.21 Hypotheses and status 
Hypotheses Status 
H1a. There is positive association between innovative capability climate 
change proactivity 
supported 
H1b. There is positive significant association between (a) innovative 
capability and (b)competitive firm performance 
partly 
supported 
H2a. There is a significant positive relationship between absorptive capability 
and climate change proactivity 
supported 
H2b. There is a positive significant association between absorptive capability 
and competitive firm performance 
supported  
H3a. There is a significant positive relationship between adaptive capability 
and climate change proactivity 
supported 
H3b. There is positive association between adaptive capability-competitive 
firm performance 
partly 
supported 
H4a. The local institutional framework has a moderating effect on dynamic 
capabilities 
partly 
supported 
H4b The local institutional framework has a moderating effect on proactive 
climate change practices 
supported 
H4c The local institutional framework has a moderating effect on firm 
performance 
Not 
supported 
H5 Climate change proactiveness influences firm performance  supported 
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In summary, the above analysis of firm performance and climate change proactivity measures 
suggest that the dynamic capabilities components and firm performance relationships are not 
direct. Overall, a firm’s absorptive capabilities are a key determinant of its climate change 
proactivity and subsequent performance. Essentially, absorbing knowledge of climate change 
disruptions is what is driving the E&M firms’ climate change responses. As the number of 
changes to the natural environment increases, firms not only need to acquire knowledge of 
climate disruptions (source, intensity, risks, opportunities), but they also need to integrate this 
information into their internal knowledge bases (e.g. Okereke et al., 2012; Winn et al., 2011). 
The combination of the three components of dynamic capabilities and climate change 
proactivity helps the firm take advantage of its climate change practices. More specifically, the 
most significant impact on firm profitability comes in the presence of dynamic capabilities and 
climate change proactivity. Firms that embrace climate change proactiveness are therefore 
more likely to benefit from developing or acquiring dynamic capabilities. This is contrary to 
financial figures collected from participating firms’ financial records over a five-year period 
presented in Table 6.12. The historical data does not show a clear pattern between firms that 
are climate change proactive and financial performance (further discussed in Chapter 7). 
Robustness of the data was tested by re-running AMOS using a larger data sample from all 
survey responses that is 166 instead of 151. To do this, AMOS’ full maximum likelihood 
estimation was utilised to account for missing data and thus accounting for observed data. 
Slightly better fit indices were obtained from these extra analyses than the ones with fewer data, 
thus supporting the relationships between dynamic capabilities components, climate change 
proactiveness, and firm performance., The relationship between absorptive capability and 
climate change proactivity becomes even more pronounced. However, the linkage between 
climate change proactivity and firm performance remains weak and uncertain. 
6.9 PART B: QUALITATIVE DATA ANALYSIS 
Part B describes the E&M firms’ response to the climate change based on the interviews with 
firms’ executives. It comprises the following sections: 6.9.1-introduction, 6.9.2- interviewed 
respondents’ profiles and industry support, 6.9.3-impacts of climate change on E&M firms, 
6.9.4- implementation of dynamic capabilities, 6.9.5- climate change proactivity of E&M firms, 
6.9.6- firm performance, 6.9.8-summary 
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 Introduction, Coding and Content Analysis 
Content analysis and coding results are presented in Appendix 17 and 18 respectively. 
Specifically, the study applied thematic analysis informed by an interpretive approach (Braun 
and Clarke, 2006). NVivo was used define themes following a careful iterative examination data 
from interviews supported by archival data from company documents. The interpretive 
approach to thematic analysis attempts to determine the significance of the themes and their 
broader meanings and implications (Patton, 1990). 
More specifically, the following steps were taken to reach final themes that reflected the overall 
components emerging from the data. (1) Transcripts were thoroughly read immediately after 
each interview to gain a good understanding of the text. (2) Additional insights were obtained 
from archival data such as company annual reports and sustainability reports. Archival data 
helped with the better understanding of target firms’ attitude towards climate change and its 
impacts. (3) NVivo software was then used to analyse content for each transcribed participant 
response from both interviews and questionnaire qualitative responses. Initial codes and coding 
were generated using NVivo’s coding tools that encompass one concept per code. Special 
attention was given to each node to make sure it was linked to literature. (4) Following Sharma 
and Vredenburg (1998), inter-code relationships were examined for node linkages and by doing 
that several primary themes or topics emerged together with distinctive hierarchy. (5) Using 
models, further querying of the primary themes resulted in the emergence of distinct clusters 
or secondary themes. 
 Most E&M firms investigated revealed that they had experienced, and were experiencing, some 
negative impacts of climate change. These impacts were expected to increase the threats firms 
face – particularly electricity utilities and mining firms. Many of these threats related to the 
exposure of production and operational processes to increased flooding (especially in Australia), 
water shortages and elevated ambient temperatures in both countries. 
 Interviewed Respondents’ Profiles and Industry Support 
Executives indicated that proactive climate change practices are encouraged at all levels in the 
organisation to create products and services that are carbon-friendly. Demonstrating social 
licence to operate is also considered an important aspect of ethical business. This includes 
carbon disclosure and reporting, the interactions of the firm with its value chain stakeholders, 
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and operational adjustments and working closely with communities to tackle negative 
environmental impacts of their businesses. 
6.9.2.1 Industry Support 
Combined, the E&M industries are the largest contributors to Australia and South Africa’s 
exports. Therefore, the respective governments have put in place several incentives and 
programs to encourage these industries to confront climate change. This applies more 
specifically to South Africa, where climate change disruptions are closely linked to high energy 
and water consumption due to extreme heat. Interviews with industry support organisations 
(e.g. NBI) in South Africa revealed that limited knowledge of climate change impacts is a major 
challenge for E&M firms. To support businesses to address this challenge, the NBI, the 
government and NGOs have collaborated in: 
• providing training to company executives 
• encouraging collaborations across industries and with some universities to investigate 
linkages between climate change and company long-term survival and profitability 
• providing platforms for firms to participate in climate change policy and pollution issues 
of water, and clean air 
• providing financial incentives for reducing pollution and wastage, and for improving 
energy use efficiency. 
Interviewees indicated that they were aware of some of the government incentives. However, 
the incentives were not large enough to influence their investment decisions in climate change. 
There was still mistrust among E&M firms of government intentions in the climate change policy. 
At the time of interviewing, all Australian interviewees were quite “hostile” to government 
policy on climate change, viewing it as an unnecessary tax burden on their business. On the 
other hand, South African firms preferred to work collaboratively with the government in 
exploring opportunities linked to climate change impacts. The attitudes of Australian E&M firms 
are surprising given that the carbon price was targeting only the top 500 emitters. 
"We see the carbon tax as an extra burden on business which is making Australian companies 
less competitive compared to our neighbours with no such tax.” (AuIV2) 
"The proposed carbon tax here in South Africa is being defined by many stakeholders including 
business. For us, the legislation will push business to be more energy efficient and therefore more 
  124 
 
competitive. We cannot afford to ignore this opportunity as energy costs are likely to increase 
due to climate extremes, which will reduce profitability and competitiveness. Our firm’s long-
term survival hinges on taking action on climate change." (SAV5) 
The two statements reflect different views of climate policy mechanisms by firms in Australia 
(AuIV2) and South Africa (SAIV5). The Australian firms, in general, had a negative attitude 
towards any form of tax related to climate change, while South Africans see punitive climate 
policy as an opportunity to improve their production efficiency, especially energy costs. 
6.9.2.2 Interviewees’ Profiles 
The portfolios of the interviewees ranged from a Principal Environmental Scientist or Specialist, 
Senior Vice President – Sustainable Development and Environment, through to CEO or managing 
director. Of the seven interviewees, two were principal environmental specialists, four were 
general managers and one was a senior vice president. Three CEOs participated in part of the 
interviews. The two interview sessions with the principal environmental specialists also partially 
included senior managers in each of the organisations. This helped with the broader strategic 
questions while the specialists were perceived to be more conversant with the technical 
questions relating to climate change and its impacts on their firms. Sending a copy of the 
interview guide well in advance also helped the most senior managers to consult with specialists 
within their organisations, before the interview sessions. The managers interviewed in this study 
had on average ten full-time staff and a wide range of specialist contractors and consultants 
reporting to them. 
As one manager stressed, “climate change is a top risk management and governance issue for 
our board. Participation in climate related studies allows management to learn help inform the 
board as it decides on policy and shareholder needs” (SAIV1) 
Most of the firms that participated in the interviews were in industrial zones in both countries. 
For example, two firms were located within a 10-kilometre radius of each other in the Richards 
Bay area of South Africa. Therefore, they had easy access to a port, but their location also meant 
they had to comply with very stringent environmental requirements. There was a similar set-up 
in Melbourne, Australia. Many firms in this area were also considered heavy consumers of 
electricity and being in clusters made it easier for power suppliers to service them. Other 
businesses related to these firms such as raw materials suppliers were also located nearby, 
reflecting a degree of inter-firm specialisation and cooperation (Wingel, 2002). 
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The products produced by these firms are mainly derived from natural resources, and are, 
therefore resource intensive. Each of those products requires copious amounts of natural 
resources to produce and they involve the release of toxic wastes into the environment. The 
energy sector is a major polluter. For example, producing electricity in both Australia and South 
Arica currently requires the consumption of coal. Electricity generation also produces 
environmentally harmful waste in the form of GHGs, particulates, and chemicals. All South 
African-based respondents indicated that electricity costs were a major issue affecting their 
firms. This was confirmed by business support organisations such as the NBI. 
“Biggest companies are spending about 40% of their budget on energy, with energy intense firms 
such as those in the aluminium foundry, are spending up to 80% of their budget on energy. This 
was caused by major price increases in the past 3 years….SA firms are not used to paying a high 
price for electricity.” (NBI) 
 Impacts of Climate Change on Australian and South African E&M Firms 
Table 21 summarises the major climate change disruptions, according to the interviewees. The 
majority indicated that they had been negatively impacted by changes in the natural 
environment in the past 5–10 years. Close probing showed that the changes resulted from 
climate variability and climate change. This finding is especially important for energy (electric 
utilities) and mining firms that expect more disruptions or damage to their plant, and production 
facilities due to rising temperatures, flooding, and intense storms. Drought is a major issue for 
chemical firms as it relates to water and raw material shortages in addition to damage to the 
production plant and processing facilities. Furthermore, the climate change action taken by 
firms is heavily dependent on existing regulatory environment, the firms’ interactions with 
external players and resources sourced from outside the firm. In this case, major external players 
include robust and responsive supply chain whose resilience may be compromised by climate 
change disruptions. 
 Overall, most of the impacts of climate change specified by these firms were not new to the 
participating firms. However, the firms indicated that they were worried by the frequency and 
intensity with which the impacts were occurring and their likely effects on business (Table 6.22). 
This could explain why these firms were seeking climate knowledge from within and outside 
their organisations. Better information about climate change disruptions was seen by current 
management to be important for driving innovation and adaptation. This position was not 
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reflected in action on the ground as most the firms interviewed and those that responded to the 
survey were still assessing their levels of vulnerability and their adaptation options. 
Table 6.22 Examples of major climate change impacts on the E&M Firms 
Impacted Firms response examples Firms 
affected 
Supplies affected “Since water is a major resource for our mining operations, 
prolonged droughts are causing water shortages.” 
SAIV2 
Damage to 
production 
facilities 
‘‘Storm floods every year since 2008 caused physical damages 
to our power plants.’’ 
‘‘We have experienced a number of heatwaves forcing us to 
use more water for cooling- very expensive.” 
“We expected damages to our wind turbines because of more 
intense storms such as the havoc caused by Hurricane Isaac in 
2012.”’ 
AuIV7, 
SAIV4, 
AUIV5 
Negative impact 
on distribution 
capacity 
‘‘Tropical Storm Harvey caused major damages to our power 
lines and support structures.’’ 
‘‘We had really bad flooding in 2011 disrupting our supply 
chain due to damaged roads and rail”. 
AUIV6, 
SAIV1 
Inadequate water 
source for running 
plants and 
machinery 
“Freshwater drives our production to clean the raw products”. 
“Increased frequency of drought in this area has led to lower 
production than 10 years ago.” 
“We have been forced to reduce plant outputs because of a 
shortage of cooling water.” 
“No water no power plant operations.” 
AuIV6, 
SAIV1, 
SAIV3; 
SAIV4 
Shortage of raw 
materials 
‘‘We depend on farmers for raw material. Long droughts have 
forced us to import raw materials increasing production costs.” 
 ‘‘Mines have been forced to close due to flooding which 
interrupted coal delivery to our coal power plant.’’ 
AuIV7, 
SAIV3 
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 Implementation of Dynamic Capabilities and Proactivity Climate Change in Australian 
and South African E and M Firms 
Data analysis of interviews and archival documents identified key performance factors linked to 
the implementation of the three dimensions of dynamic capabilities and climate change 
proactivity identified through the quantitative data analysis in Part A above. Table 6.23 below 
summarises major outcomes of the interviews with E&M executives in this study. 
CEO, directors or Sustainability Managers, mainly provided the value placed on each of the 
dynamic capabilities dimensions with specialist support by other departmental managers such 
as Finance and Operations heads. It seems that some senior managers lack an appreciation of 
the risks and opportunities from climate change. In other words, more talk but limited action 
within their departments. For example, one Sustainability Manager explained, “we have an 
environment policy and have developed guidelines for all departments, but this does not 
translate into action. Stringent budgetary controls seem to stifle action on climate change” 
(AuIV5). 
Another interviewee indicated, “we are still in the process of disseminating climate change 
knowledge across the company. There is still a lot of green talk in the company. In my opinion, 
climate change will only be taken seriously if it is incorporated into our operational systems, 
including accounting” AuIV6). 
Respondents were also quite specific in their perception of firms’ climate change practices, 
especially firms’ linkages with local communities in trying to minimise impacts. “We are working 
closely with the community to replenish vegetation lost due to our mining operations. This will 
hopefully reverse increasing incidents of severe droughts and dust storms in this area” (SAIV3). 
Another respondent noted, “climate change reporting, especially disclosing our emissions is a 
key part of management” AUIV5 
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Table 6.23 Summary of the qualitative results 
 Relevance for Climate 
Change Impacts 
Key performance factors 
Absorptive 
capabilities 
Initially, utilise external 
influences in the Research 
and development process 
 
Mobilise and apply most updated 
external information 
Expand networking and the 
exchange of knowledge 
Innovative capabilities Create novelty in the climate 
change impacts response 
process 
Establish clear goals for creativity 
Focus your innovation process 
Target multiple markets including 
new markets 
Adjust business model to suit local 
markets 
Adaptive capabilities  Incremental innovation 
source 
Good customer and market 
understanding Product and process 
adjustment 
Climate change 
proactivity 
Champion climate change 
impacts within the firm and 
its supply chain 
Minimise risks and costs 
Identify and exploit opportunities 
Adjust and improve operations 
Set clear climate change goals and 
reporting 
Competitive firm 
performance 
Creation of sales revenue 
Link to process and product 
portfolio 
 
Firm value creation 
Maintain elevated levels of dynamic 
capabilities 
Create early revenue and rapid value 
6.9.4.1 Innovativeness 
A firm’s innovativeness is its overall capability to introduce new products, technologies, and 
processes to markets, or to open unfamiliar markets, via strategic direction and innovation 
integration behaviour and processes (Sharma and Vredenburg, 1998). From a climate change 
perspective, it entails a firm’s ability to incorporate climate change into enhancing current and 
new products and processes strategically. The major aim is to improve efficiency and firm 
performance (Eisenhardt and Martin, 2000). Improving these processes and products can be 
associated with incremental innovation, while radical innovation is often associated with latest 
technologies, products, and routines. 
The case studies revealed that the respondents perceived innovation as a continuously evolving 
process that enables their firms to remain competitive in fast changing market environments. 
Being innovative enhances the firms’ ability to improve its products, services, and processes in 
response to changing customer needs. For these firms, innovation involves an emphasis on 
incremental innovation with intermittent radical innovation. All respondents believed their firms 
to be innovative because they were able to make some changes to their operations. Such 
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changes were innovative if they were new to the specific firm, even if they were not new to the 
industry. Because of the variation in the types of firms in the target industry, this study identified 
several innovation types, namely: products, processes, and behavioural. This shows that these 
firms’ perceptions of innovativeness were not restricted to innovative products that are often 
linked to perceived newness, novelty, originality and uniqueness (Henard and Szymanski, 2001). 
(a) Product innovativeness 
The target firms demonstrated innovativeness in their products in several ways such as new 
product design and enhanced product design linked to climate change disruptions. These are 
discussed below. 
(b) Enhanced product design 
Enhanced product design is evidence of the ability of target firms to improve the current product 
design to adjust to climate change impacts and changing customer requirements. Most 
respondents employed this technique in making improvements to current product designs to 
make them more carbon-friendly. Responding firms indicated that most of the product 
innovation involved identification of carbon-intensive products. Using product knowledge 
within their businesses, the managers then attempted to match these to customer requirement. 
This is usually done as part of lifecycle analysis. Most importantly, the firm assesses any major 
changes along its supply chain to inform further product innovation. In this effort, a significant 
number of the E&M firms in this study (57.1%) were applying innovative climate technologies in 
new products. Because of the uncertainty of the knowledge about the desire of the market for 
climate change friendly products, it was rare for the firms to undertake radical product 
innovation. 
“I should also add here that innovation is something that is happening on an ongoing basis at 
our firm … in existing technology and the development of new technology. For example, the 
synthesis of fuel into high-value diesel and related products is a major undertaking for us. This 
requires a balance between enhancing existing technologies and investing in completely new 
processes, and this requires us to invest in knowledge building.” (SAIV02) 
The process of product innovation triggered by the desire of the firm to reduce either its carbon 
footprint or response was complex and slow. This was because of the need for expert knowledge 
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in assessing the physical risks of climate change, the carbon intensity of products, and climate-
driven market change. 
(c) Process Innovativeness 
As indicated above, many respondents are developing and applying advanced technology to 
their operations and production processes in response to climate change impacts. 
“Our growth and innovation strategy is aimed at building our capacity to expand operations 
while doing so with increasing efficacy. We apply business improvement (BI) process to evaluate 
projects, reduce bottlenecks and continuously improve processes”. (SAIV3) 
Firms in this study also demonstrated process innovativeness through deliberate efforts to 
reduce waste and costs of production (100% of case study firms). Most of these reductions 
involved developing appropriate technologies, including the ability to deal with the climate 
change disruptions. 
(d) Strategic Innovativeness 
Asked about what they were doing to meet the changing customer needs to be driven by climate 
change impacts, most responding interviews indicated that their firms were still in the process 
of identifying what those needs were. As a result, most of, many of firms (71.4%) are developing 
technologies, which they described as green technologies for non-traditional markets. Only two 
of the interviewed firms were developing low carbon technologies for completely new and 
unfamiliar markets. Some industries were more flexible than comparisons in challenging existing 
methods of creating customer value. For instance, chemical companies were more flexible than 
the heavily capitalised mining and energy sectors. Meeting newly emerging customer needs, 
adding value and creating new markets would require thorough climate change knowledge 
along the value chain. There was some consensus regarding the acknowledgment that climate 
change disruptions were causing substantial changes to the world: 
“The world is changing, developing, consuming, shifting, questioning, and creating. Change can 
often sound like a bad thing- climate change is a headline issue around the world, increasing 
consumption, widening social disparity, decreasing resources, considerable volatility. Good news 
is that change brings new opportunities for value creation for us. We are in a time of transition, 
a transition to clean energy, a transition of power to emerging markets, in societal expectations: 
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a transition in climate and how to adapt to this change, a transition in how value is created. All 
these changes are strategic for business development and growth.” (SAIV1) 
Addressing new market preferences, re-positioning, better knowledge of the regulatory system, 
and maintaining competitiveness were key drivers of firms’ actions on climate change. Reducing 
the cost of compliance and the threat of litigation were considered high priority issues: 
“The company is committed to running the business ethically, guided by good corporate 
governance. For this reason, our financial performance is closely linked to our social responsibility 
and community service offering. By doing this, we are able to have a good rapport with our 
localities and retain competent staff.” (AuIV5) 
“Our business is driven by innovation and commitment to excellence. Major innovation effort is 
driven by challenging the status quo and unlocking untapped potential from changing market 
environment. We intend to build plants with the greater capacity to withstand flooding and 
storms.” (SAIV4) 
6.9.4.2 Adaptiveness 
Adaptiveness or the capacity of the firm to adapt was one of the key issues highlighted by the 
interviewees. The massive changes which climate change will have the potential to affect a firm’s 
operational and production systems. Pressure from external stakeholders such as shareholders 
pushed the firms to include climate change in their strategic planning. For any firm to be able to 
counter such rapid and massive changes, it needs to develop the capability to reallocate 
resources and adjust distribution and production systems quickly. This is operational flexibility 
in the literature (e.g. Busch, 2011; Beach et al., 2000). By implication, operational improvements 
help firms to adapt to disruptions linked to climate change. 
Interviewees revealed that their firms were still in the process of learning to adapt to these 
changes given the complicatedness of climate change. Operational improvement emerged as 
one of the major capabilities by which firms were responding to disruptions related to climate 
change. Operational improvements included system reconfiguration, and supply chain 
integration and flexibility. In this regard, all case study firms (100%) were in the process of 
reconfiguring their systems to help them meet the challenges of climate disruptions and other 
social and environmental issues. Concerning the value chain integration, 71.4% reported they 
were learning to use climate change risks to engage suppliers, partners, and customers. These 
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firms were also developing accounting and financial systems to be able to capture or quantify 
the financial implications of climate change impacts. Thus market signals were also a major 
driver for firms to adapt, especially in their ability to define the flow-on benefits of increasing 
their adaptiveness to climate change. This suggests that firms strongly believe that learning 
(absorptive) capabilities and adaptive capabilities are closely linked. 
Supply chain integration and flexibility requires the firm to have a variety of supply sources (e.g. 
Day, 1994). By integrating the supply chain, the firm has control over sources of supply in the 
event of environmental disruptions. Similarly, having supply chain flexibility enables firms to 
develop supply diversity to counter disruptions to its usual suppliers. In this study, supply chain 
flexibility was considered more important by chemical firms than it was by utility firms, which 
are more dependent on natural resources. For example, in the event of a storm, electricity utility 
firms are likely to be affected as much as the suppliers of their main raw material – coal. 
“Our strategic goal is to build an enduring competitive advantage through good market 
positioning and strategy supply partnerships. The process involves occasional reviews of our 
strategy and revamping the structure of business informed by market intelligence and industry 
analysis and forecasting. We realise that we cannot solely depend on to our experiences given 
the uncertainty in a market environment created by the climate change. We are learning to 
experiment and adapt as we go to minimise the impacts of the changing environment.” (AuIV2) 
“We have and are still building our skill base and most important resource- our people. For us to 
adapt to the climate change, our staff are encouraged to look for signs of change in the market 
environment. Information from the changes is then used to refine our business model to fit. 
However, the challenge for us making sense of the mountain of information coming from varying 
signs of changing market environments. We continuously strive to develop the ability to establish 
patterns from data mining technologies available to us.’’ (SAIV4) 
6.9.4.3 Absorptiveness 
To adapt to the market turbulences caused by changes to the natural environment related to 
climate change, firms need to build their knowledge base by absorbing climate change 
knowledge. Not only do these firms need to absorb external information, they also need to 
internalise and integrate it with their current knowledge base (e.g. Zahra and George, 2002; 
Teece, 1997). 
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The interview results from the case study firms show that most of them did not understand the 
term “absorptiveness” or “absorptive capability” as fully as they understood the other 
components of dynamic capabilities (adaptiveness and innovativeness). Rather, the firms were 
seeking knowledge about climate change impacts from external sources and trying to make 
sense of that knowledge in terms of the level of vulnerability. In the process of creating this 
critical knowledge, it is essential that these firms combine both internal and external 
information to quantify climate change disruptions to their production and operational 
processes, and to their supply chains. Most South African firms have been sourcing outside 
knowledge through collaboration with other firms and universities, while Australian firms have 
been mainly sourcing external knowledge by hiring experts. For example, one energy and mining 
firm invested heavily in the environment and climate change departments of two universities in 
South Africa. The firm utilised their linkage with these institutions to develop their employees 
through training: 
“Our climate change response is driven by challenging the status quo and unlocking untapped 
potential among our employees. For example, we have built research innovation centres, 
pooling, and collaborating with researchers from universities based in SA. Want to come up with 
other mechanisms to improve our products through research by reaching out to external 
expertise to complement our internal capacity. Although most of our operating plants use in-
house technologies, our desire is to continuously improve these by embracing capacity building 
in compliance to changing market requirements.” (SAIV2) 
Collaboration with more knowledgeable external partners was also high on the agenda of firms 
desiring to respond to climate change disruptions. South African-based firms were more likely 
to seek collaboration (42.8% always collaborate) than Australian firms (28.6% collaborate). 
Related to this is evidence that responding firms in both countries were actively looking for 
external sources of information about the climate change impacts (57.1%). However, the 
content analysis indicates that firms are still trying to figure out how to utilise the acquired 
knowledge, with only 28.5% of firms indicating that they always promoted a learning culture 
within their organisations. This relates closely to evidence that most sample firms (71.4%) had 
no clear carbon career path for their staff. 
Furthermore, the content analysis shows that the firms in this study lacked the flexibility of the 
system needed to learn and deal with changes caused by climate change impacts. This may be 
linked to firms’ reporting that climate change disruptions are discussed with some restrictions. 
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Hence, there is a limited openness to climate change within the interviewed firms – 85.7% of 
interviewed firms indicated controlled openness to climate change impacts. Thus, knowledge 
acquisition is dominated by market scanning and searches for external sources of climate change 
knowledge. Despite this quest for external knowledge, only one firm had a well-defined career 
path for climate or carbon while knowledge assimilation is still in its preliminary stages. 
Regarding transforming acquired knowledge into products and services to meet market 
changes, all the interviewed firms had very limited systems flexibility to accommodate such 
changes. This was the case for firms in both Australia and South Africa. However, most these 
firms are making some effort to understand clients’ changing needs (57.1%) regarding new 
“carbon-friendly” products. South African firms are more proactive than Australian ones in 
seeking such knowledge of their customers. 
The above responses indicate that firms that develop dynamic capabilities have also established 
board-level oversight of climate strategic planning and setting incentives for reducing climate 
change impacts. This involves the provision of details about how the firm integrates risk 
management into corporate strategic planning. 
More specifically, South African firms were more effective in communicating the methods by 
which they assessed and measured the climate change impact on their business. Those firms 
with high absorptive capability were more likely to seek independent third-party verification of 
their carbon management efforts. These respondents obtained climate information related to 
business from formal as well as informal sources. The less climate proactive firms tended to use 
informal information and were more inclined to undervalue the importance of the climate 
change disruptions to their businesses. 
 Climate Change Proactiveness 
Based on interviewees’ responses, it can be concluded that there were both proactive and non-
proactive firms. Climate change proactive firms included five respondents who developed 
climate change response strategies. These policies included such components as GHG emissions 
disclosure; assessment and identification of risks and opportunities; and the development of 
mechanisms for achieving these outcomes. 
Interviews and archival data showed that several participating firms were acting in advance to 
minimise climate change impacts and that they were taking advantage of the opportunities 
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arising from such impacts. However, the responding firms varied in terms of the level of which 
they proactively responded to climate change disruptions. The most meaningful climate change 
proactivity demonstrated by the E&M firms in this study was setting more ambitious targets 
than those required under existing regulations. Over 70% of the firms indicated that their 
climate change response targets were significantly more stringent than mandatory 
requirements. By implication, the case study firms were looking beyond compliance, especially 
those in South Africa. In addition to going beyond compliance, firms have demonstrated 
proactive climate change practices by: 
a) Developing and publishing their climate change policies and response procedures: 57.1% 
indicated that they regularly published their policies, while 30% published every year. These 
activities included quantifying carbon footprints, and identifying opportunities related to 
climate change disruption. Carbon accounting helped firms locate operational and 
production areas that could be improved. However, only 14% of participating firms were 
using these climate change performance targets as guides for production outputs. The 
majority (57%) were not utilising climate change performance targets at all. 
b) Developing capabilities to assess the level of vulnerability of all the operations. While none 
of the case firms had advanced knowledge about how to do this, almost sixty per cent were 
learning how to do these assessments. For instance, either climate change specialists were 
being employed or service providers were being engaged. 
c) Including climate change-related expenses in cost of production processes was also 
considered important by some firms, with 72% of firms indicating that they sometimes did 
this. Calil et al., (2012) argued that these costs included energy costs, heat stress-related 
cost increases, raw materials costs and resource shortages. 
d) Collaboration with industry partners is considered essential for understanding the 
complexity of the climate change challenge as an avenue for anticipating future trends: 
“We regularly participate in industry-driven initiatives either here in South Africa, regionally or 
overseas. These forums provide us with the opportunity to learn more about the climate change 
and what other companies are doing to reduce these impacts on their businesses. Important to 
us is what might future markets look like for our business following the disturbances caused 
changing climatic conditions.” (SAIV1) 
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In addition to industry-driven collaboration initiatives, some of the interviewed firms sought to 
influence government climate change policy mechanisms. Included in this was the role played 
by other local institutions such as NGOs and the communities in which these firms operated: 
“While there has been much negativity between industry and government in Australia, especially 
with the previous Labour government, we have actively sought to be involved in the climate 
change policy debates. There is really no point watching the feds putting together policy 
mechanisms that have the potential to affect negatively our business from a distance. I have 
personally visited the relevant government offices, especially the Climate change department to 
get a direct explanation of the various white papers from the officers involved.” (AuIV5) 
Although these participants could not individually influence the climate policy framework of the 
country, interaction with federal employees helped them better understand the climate change 
phenomenon. It also helped them better understand the major drivers of specific climate change 
policy. Actively seeking such information is indicative of this firms’ climate change proactivity. 
“To become carbon neutral, we have entered into a new joint energy company we focus on 
generating power for our business and country. This involves a mix of renewable and clean 
energy sources. This not only helps us reduce our carbon footprint but tap into the new low 
carbon market opportunities.” (SAIV3) 
The non-proactive climate change respondents tended to act aggressively is a response to any 
form of climate change issue. They were either staffed with climate change sceptics or were 
adopting a wait and see attitude. The lack of trust in any kind of government action on climate 
change or other related environmental issues prevented them from actively seeking relevant 
information that would have helped them better deal with climate change impacts. 
“I feel that our industry is already overregulated. Wasting taxpayers’ money on climate policies 
that won’t help the country is counterproductive. There has been much noise about changing 
climate, but this has been going on for generations in this country. As a business, we have always 
been able to adapt to any changes in weather patterns.” (SAIV2) 
A major observation concerning interviewees’ attitudes towards the impacts of climate change 
is that younger respondents tended to have more proactive approaches to climate change than 
the older respondents did (>50 years old). By country, Australian-based firms also tended to be 
more vocal against climate change legislation, particularly a price on carbon. There is a more 
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positive approach to dealing with the anticipated carbon tax in South Africa, while the 
Australian-based respondents were adamant that the carbon tax was a “useless tool” that 
should be abolished. For example, a couple of the South African respondents were members of 
the NBI. The NBI is a coalition of businesses whose major mandate is to engage the government 
on relevant legislation that affects businesses. The carbon tax is one such policy instrument the 
NBI has sought to influence to ensure the viability of its members is not negatively impacted. 
The respondents, therefore, obtained information related to climate change in several ways or 
using different channels. The proactive respondents tended to use both formal and informal 
channels, relying heavily on research-based information to make decisions and to act to 
minimise climate change impacts. Not only did such firms obtain information regarding climate 
change from formal sources, they also invested in climate-related research to ensure they had 
a good supply of knowledgeable staff. The non-climate change proactive participants relied 
more on informal information sources or anti-climate change lobbying groups. Such groups 
persistently challenged and questioned the climate science and were dismissive of any evidence 
of the impacts of climate change. 
  Firm Performance of E&M Firms 
The method of measuring firm performance was explained in Chapter 5. A strong emphasis was 
on the market and financial measures. The financial measures used to assess the performance 
of proactive climate change firms (see Section 6.13) was not conclusive in that the results did 
not show a clear pattern of relationship between climate action and performance. Further 
assessment of the performance of the firms, respondents’ subjective statements on their firms’ 
response to the actual and predicted climate change impacts was assessed. These are discussed 
in this section. 
Asked about the performance of their firms regarding how the climate change is affecting their 
business bottom line, respondents had no common ways of measuring this. Climate change 
knowledge was the most important capability driving firms’ performance. It was more important 
than innovativeness and adaptiveness. 
“We know that the impacts of climate change affect our market performance, but we are still 
learning how to relate our response to our business revenue. By developing and applying smart 
water management knowledge and techniques, we have been able to improve our water use 
efficiency. We have had to go out of the way to find the necessary talent and even travelled 
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abroad to learn how other similar mining companies in water-stressed areas of the world are 
dealing water shortages. Even we are yet to quantify the impact of these improvements, their 
substantial savings.” (SAIV4) 
A respondent asserted, “Our vision is building a business that thrives in a low carbon economy, but 
to get there, we need stable regulatory guidance” (AuIV5). The interviewee continued, “I know that 
the board is doing a great job engaging with various regulatory organisations, but I doubt that 
the various bodies know what they are doing regarding climate change.” 
Another respondent noted, “so far there is a very limited signal from the government on making 
funds available for climate innovation. But we know that prolonged droughts, high temperatures 
and extreme weather will drive the cost of production high and more challenging. For this reason, 
it is vital for to work closely with various institutions and supply chain to mitigate and innovate.” 
Reduction in energy costs was also viewed as a major performance measure for businesses, 
directly related to the impacts climate change. 
“I think that the impacts of climate change are not well understood by businesses in general. 
However, ask any business manager about one of the major cost to business and this energy. For 
energy intense businesses like ours, our climate change performance is shown by how we deal 
increased energy demand when exposed to weather extremes. We have identified energy risk 
sources and capabilities to reduce or eliminate the risks. This has and continues to save the 
company millions of dollars cost savings. Our infrastructure lasts longer too.” (AuIV7) 
When asked about their assessment of their business’s performance in the previous five years 
(2009-2013) in terms of climate response performance and revenue, most respondents 
indicated that they saw a decline in business revenue between 2009 and 2010. The decline could 
have been linked to the Global Financial Crisis that affected their markets. The most affected 
were chemical companies and mining companies, especially the South African-based firms. 
Despite this challenge, most the proactive firms looked for carbon reduction opportunities 
beyond the Global Financial Crisis (GFC) years. 
“Although we experienced sales volume and price declines between 2008 and mid-2010, these 
have since improved. Rising production and operational costs remain major challenges that may 
be worse by the changes to climate and environment. Our orders have increased steadily, 
although it now costs more to produce a unit product than it was in 2010. I am now focusing on 
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sustainable production driven by stable infrastructure and highly efficient plant. My reasoning is 
that the impacts of climate change and indeed other natural forces will not stop because the 
markets have declined. We simply have to find ways to produce more with fewer resources that 
may be constrained by environmental and climate change.” (AUIV7) 
Although most E&M, respondents were in industrial clusters where their neighbours produced 
related products and services, they did not consider their neighbours as competitors when 
considering climate change performance. The likely reason for this attitude was the need to 
learn from each other and collaborate on their climate change response efforts. 
“We are not competing with other companies in our industry when it comes to our response 
effort to climate change. We consider them as partners. If extreme events related to the impacts 
of climate change, it affects all our businesses. So we help each to prepare for such events in 
addition to dealing with regulatory issues. I am sure how companies in other areas deal with 
this.” (SAV03) 
 Impacts of Climate Change Issues Identified 
The results of major risks and opportunities of climate change impacts are listed in Table 6.24. 
The interviewees identified infrastructural damage, reputation and regulatory uncertainty as 
high threats to the long-term survival of their business. These are the risks identified by survey 
respondents. 
Table 6.24 Summary of risks and opportunities identified by participants 
Impacts Risk/Threat Opportunities 
Infrastructure, production facilities and office buildings  High  Low  
Supply chain disruptions Moderate  Moderate  
Litigation and reputation High  - 
Regulatory uncertainty (lack of policy) High  - 
Changes in consumer preferences Moderate  High  
Community pressure High  Moderate 
Changes in regulation High  High 
Market uncertainty and disruptions Moderate Moderate 
Intensification of Extreme Weather Events High Moderate 
Cost savings and efficiency - High 
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 Summary 
This Chapter has presented both the quantitative and qualitative data analysis results. The 
analysis of quantitative data was done in five stages, namely: data preparation and screening, 
descriptive statistics, EFA, CFA and SEM/hypothesis testing. The descriptive statistics phase 
showed that most of the participating firms were large enterprises (>600 employees) and that 
57.9% and 42.1% of these firms were in Australia and South Africa respectively. Just over 87% 
of the firms’ internal climate change champions were company CEOs and members of the board 
of directors, indicating interest in climate change at senior management and board level. In 
terms of expected revenue from carbon-friendly products, 52.5% of responding firms expected 
5-10% of their income to come from carbon-friendly products in the next 5-10 years. Two 
reasons could be advanced for this, that is (a) firms still acquiring climate change impacts 
knowledge, which will allow them to identify opportunities properly; (b) carbon –friendly 
products are only a small part of wider environmentally friendly products firms can produce as 
demanded by changing markets. As one respondent noted “it makes sense for our business to 
operate environmentally friendly systems and produce eco-friendly products. By that I mean not 
just climate-friendly but also reducing waste, better use of natural resources and recycling.” 
(SAIV2). In an indication that responding firms were engaging in product stewardship, 54.2% had 
conducted at least two-lifecycle assessments between 2009 and 2013. 
The overall dynamic capabilities model was found to have a significant chi-square (χ2) statistic 
of 395.8; Normed χ2 of 1.0 and RMSEA is 0.017, GFI= 0.960 and CFI= 0.998 representing good 
model fitness. These results suggest that dynamic capability is a multidimensional construct 
comprising absorptive, innovative and adaptive capabilities and that these influence the 
performance and climate change practices of firms in varied ways. The dynamic capabilities 
construct strongly moderates climate change proactivity and firm performance. The presence 
of institutions has limited effect on firm performance, but strongly influences the proactive 
climate change practices of firms. South African E&M firms are highly attuned to institutions 
through collaborations and exhibit proactive climate change practices as exhibited by their high 
climate change (carbon) reporting, strong partnerships and regulatory proactivity such as 
engaging government to influence climate change policy. These attributes are noticeably weak 
or absent in the Australian context. 
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7 Chapter 7 Discussion of Findings 
7.1 Introduction 
The Chapter covers discussions of the key findings from the results. Section 7.2 addresses 
Research Question 1 that seeks to identify the dynamic capabilities components and climate 
change practices that were demonstrated by material and energy (E&M) firms of Australia and 
South Africa. This was done using the results of the exploratory factor analysis (EFA), supported. 
Section 7.3 addresses the changes to the target firms and industries resulting from climate 
change. Section 7.4 discusses the relationship between institutions, proactive active climate 
change practices and performance of E&M firms. The relationship between dynamic capabilities, 
proactive climate change practices, and performance of the target firms are discussed in 7.5. 
Both quantitative and qualitative analysis results are used to elaborate these linkages. 
7.2 Results Discussion 
To address the ability of firms to survive the climate change challenge, the linkages between 
dynamic capabilities, proactive climate change practices, and firm performance outcomes under 
different institutional influences are explored. Previous studies have generally suggested 
positive dynamic capabilities and firms’ performance outcomes. However, such suggestions are 
based on limited empirical testing, mainly because of hard to find reliable data (Delmas et al., 
2011; Rose and Dallenbach, 1999) and the challenges arising from a lack of reliable methods for 
measuring capabilities (Teece, 2007; Williamson, 2000). Most these studies were conducted on 
firms operating under stable market and natural environments. 
The empirical evidence in this thesis is derived from data drawn from a sample of E&M firms 
across two countries. The results, as presented in Chapter 6, suggest that climate change 
proactivity and the presence of institutions play a mediating role on the influence of dynamic 
capabilities and the performance of firms. Therefore, dynamic capabilities could improve the 
firms’ ability to build or improve proactive climate change practices, which leads to enhanced 
competitive firm performance. Firm performance was derived from the target firms’ market 
growth, cost advantage, and profitability. 
The study was guided by three objectives: 
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1. To investigate the extent of the presence of dynamic capability and proactive climate change 
practices in E&M firms of Australia and South Africa over the years 2009-2014. 
2. To determine the extent of the presence of institutions in Australia and South Africa and 
their impact on the climate change proactivity of E&M firms. 
3. To empirically examine the relationship between dynamic capabilities, use and firm 
performance and the mediating role played by (a) institutions and (b) proactive climate 
change practices. 
7.3 Answering the Research Questions 
 Research Question 1 
 
 
This study identified three dynamic capabilities dimensions that were demonstrated by these 
firms, namely absorptiveness (absorptive capability), innovativeness (innovative capability), and 
adaptiveness (adaptive capability). The findings confirmed that the E&M firms in this study 
demonstrated all three components of dynamic capability as identified in previous studies 
(Biedenbach & Müller, 2012; Teece, 2007; Jantunen et al., 2011). However, not all dynamic 
capabilities carried the same weight, with firms valuing absorptiveness the most important, then 
adaptiveness and lastly innovativeness. In this respect, this finding resonates with Delmas et al., 
(2011) who suggested that absorptive capacity is essential for firms to proactively deal with 
changing natural environment. However, the present study appears to question some of the 
assumptions by Delmas and colleagues. First, there was no evidence from survey results, 
interviews and archival data that suggest that firms deal with climate change by acquiring or 
developing one capability at any given time. Second, there was no evidence that the adoption 
of proactive environmental strategies depends on the firm’s level of absorptive capacity alone. 
While there is general agreement on the role management plays in defining a firm’s 
environmental strategy, E&M firms in both Australia and South Africa preferred a combination 
of capabilities. 
Although the E&M firms demonstrated both radical and incremental innovation, the majority 
were biased towards incremental innovation. The more capital-intensive industries such as 
mining and energy sectors were slower to invoke radical innovation and more sceptical 
regarding predicted climate change impacts to their operations as well as consumers. Innovation 
What are the current dynamic capabilities and climate change practices of the energy and materials 
firms in Australia and South Africa?   
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was driven by the need to preserve the natural capital of the firms as well as the need to reduce 
risks. Given the size of these firms (>600 employees) and the capital intensity of their operations, 
it is reasonable to expect them to focus on small but incremental innovation rather than radical 
innovation. Being product driven rather than service driven, these E&M firms were keen on 
improving their product development capabilities. 
These findings are important because only a few studies have been conducted linking the 
climate change practices of firms and how they can benefit from acquiring and developing 
dynamic capabilities. Those studies have essentially used samples from the northern 
hemisphere, especially the US, and Europe (Wang and Ahmed, 2007; Teece et al., 2007, 
Biedenbach and Miuller, 2011; Kolk and Pinkse, 2007; Delmas et al., 2011, Hart and Dowell, 
2011). Firms develop dynamic capabilities and climate change proactive practices as they 
recognise the opportunities and risks arising from climate change disruptions to their business. 
Also, worth noting is that institutions are well established and developed, in these developed 
countries. It has been argued in the literature that institutions are essential to defining the level 
of vulnerability of a system to the impacts of climate change (Agrawal, et al. 2008; Cuevas, 2011). 
It is, therefore, reasonable to suggest that the presence and actions of institutions may help 
shape the actions taken by firms, including the development and use of dynamic capabilities. 
The effect of institutions on the climate change practices of firms is discussed in section 7.4. The 
findings from the present study help address a gap in management theory related to the 
identification of the capabilities that help firms adapt to massive changes to the natural 
environment (e.g. Busch, 2011). 
7.3.1.1 Absorptiveness- quest for knowledge driving collaboration 
Absorptiveness brings together the capabilities of knowledge (acquisition, assimilation, 
transformation, application and evaluation). The items may interact to build a firm’s composite 
absorptive capability in response to climate change impacts. While acquiring knowledge is 
critical to E&M firms, assimilating the obtained information into the firm’s existing knowledge 
base is crucial in firms’ approach to climate disruptions. At the time of the study, knowledge 
assimilation level was moderate. However, knowledge acquisition is still a major challenge for 
these firms, as it is essential for developing innovative technologies and adaptiveness to massive 
climate change disruptions. Delmas et al. (2011) reported comparable results, but their study 
only focused on absorptive capability and linkages to environmental proactivity. Zahra & George 
(2002) suggest that firms innovate and develop absorptive capacity fast when they have a large 
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repository of external knowledge sources at their disposal. On the contrary, the present study 
found that the proactive climate change firms had access to limited climate change impacts, 
risks and opportunities external knowledge. Despite this limitation, these firms were learning 
“as they go” through innovation and collaboration with industry partners. This is particularly 
true for E&M firms in South Africa, where industry organisation such as the NBI work closely 
with government to encourage and provide such collaboration. 
Furthermore, equipping staff with climate change knowledge, while a high priority functional 
capability for South African-based firms, does not necessarily relate to managing the challenges 
dealing with climate change disruptions. In effect, carbon management relates to firms 
monitoring their carbon footprint and devising ways to reduce that footprint. Instead, the ability 
of firms to collaborate and share knowledge with various institutions such as other firms, policy 
makers, scientists, NGOs, communities, and individuals seem to be the key to developing 
strategic climate change responses. For example, when pursuing proactive climate change 
practices, collaboration in learning and sharing new knowledge is a key component (Nitkin et al., 
2009; Tsakanikas and Vonortas, 2001, Delmas et al., 2011). The NBI, which is actively involved in 
carbon management training in South Africa, also confirmed the importance of collaboration, 
supported by two interviewees below 
“We run training programs on greenhouse gas accounting in cooperation with World Resources 
Institute, Carbon Disclosure Project, and Global Compact. The number of none-JSE listed 
responding companies including our own submission proves growing commitment of the South 
African business sector.” (NBI). 
“This is a complex issue for us. Our firm is not yet able to understand the impacts of changing 
climate to our business. We are using contractors and working closely with industry, NGO and 
government partners to build our knowledge of this issue.” (SAV2). 
“We conduct financial analysis and corporate governance management systems analysis 
initiatives to assess and access climate and extreme weather risks. We then use this knowledge 
to engage actively as a benchmark for our environmental performance. We then use this to 
integrate environmental targets into our business strategies.” (AUIV6) 
 
However, not all firms saw much value in knowledge acquisition. As one executive indicated: 
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“We are an exploration company, therefore very focused on immediate environmental impacts 
but with very little carbon or climate change impacts. We, therefore don’t see the value in 
learning about climate change or ways to deal with impacts- if any at all. It is just too complicated 
for any meaningful returns.” (AuIV4). 
This statement not only indicates limited comprehension of the intricate connection between 
climate change and the natural environment but also fails to recognise the potential impacts of 
the phenomenon on the firm’s business operations. It also indicates that the complexity of 
climate change disruptions is highly challenging. Not only did these firms find understanding 
climate change quite challenging, they also struggled with comprehending or quantifying its 
impacts. These challenges are particularly important to the E&M firms in this study as they are 
both carbon intensive and vulnerable to climate change disruptions due their location (Kolk and 
Mulder, 2011). This lack of ability to comprehend the likely climate change impacts reinforces 
the need for enhanced knowledge acquisition through training, engagement within and 
between firms and other climate-related institutions (as indicated above). For example, one 
energy firm has invested in local universities and research institutions to help build a climate 
change centre of knowledge. Participating employees become part of a bottom-up consultative 
process by which they update senior management and shareholders on climate knowledge 
linked to strategic and operational management. 
The above is contrary to Kolk and Pinkse (2012) who suggested the need for firms to focus on 
developing firm-specific advantages, independent of competitors. The reasoning behind this is 
that doing so will benefit the firms’ “first mover” strategic advantage over their competitors. 
Whatever the reasoning, management needs to encourage a culture of learning to enable the 
absorption of climate information from both external and internal sources to deal with climate 
change-related discontinuities (Winn et al., 2011; Volberda et al., 2010). Therefore, the different 
measures of absorptive capabilities interact to contribute towards broader dynamic capabilities 
of the firm as firms seek to remain competitive in the face of hyper-turbulent markets driven by 
climate change disruptions. 
The above discussion helps to minimise the perception that firms are reluctant to venture into 
previously unknown markets such as exploiting climate change-driven opportunities. The main 
reason cited by these firms is the lack of adequate knowledge of new climate change-driven 
markets for their products and the desire to continue to focus on the traditional market (Rugman 
and Verbeke, 1998). This perceived risk is understandable, given that most E&M firms in this 
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study invested heavily in capital equipment to produce products for specific markets and, 
therefore, found it hard to change to new and not well-defined markets (Rugman and Verbeke, 
1998). By being cautious about “green” investments, about which they have limited knowledge, 
these firms seem to be focusing on minimising losses from their substantial capital investments. 
Given that the present study found a significant positive effect of absorptive capabilities on the 
performance of E&M firms, actively participating in learning and collaboration is important. It 
appears that without firm-specific capabilities, it is questionable whether firms will be able to 
prioritise tackling the impacts of climate change. Thus, “jumping on the bandwagon of climate 
change action” through collaboration as suggested in the literature, may not be enough (e.g. 
Pinkse and Kolk, 2011; Abrahamson and Rosenkopf, 1993). Therefore, the ability to build climate 
change impacts knowledge could help firms to incorporate sustainability into their strategic and 
operational models, which is essential for survival in a highly uncertain and complex market 
environment (McGrath, 2013). 
7.3.1.2 Innovativeness-Firms shying away from radical innovation 
Innovation was perceived to be a key driver to improving firm’s products, processes or market 
offerings in response to market changes triggered by climate change disruptions. However, 
innovativeness by itself has a low positive association with firm performance. This re-
emphasises earlier suggestion in the literature that the dynamic capabilities dimensions of firms 
interact to influence their performance (e.g. Wang & Ahmed, 2007; Biedenbach & Müller, 2012). 
For example, it seems that most E&M firms are focusing on “low-hanging fruit” by implementing 
minor innovative modifications or improvements (Appendix, 19). This could be because of the 
participating firms’ limited knowledge or lack of adequate confidence to tackle the threats and 
opportunities arising from the impacts of climate change. It is worth noting that most the firm 
that declined to participate in this study indicated that “their firms were not affected by the 
impacts of climate change”. In their study of the electricity industry in Australia, Linnenluecke et 
al., (2015) found similar sentiments and they called this “a culture of climate change risks 
denial”. This finding supports earlier studies by Kolk and Pinkse (2012); Wang and Zhang (2009) 
and Nitkin et al. (2009) who suggested that innovation encompassed new inventions and is a 
characteristic attribute of proactive firms (Delmas et al., 2011; Okereke et al., 2010; Miller and 
Friesen, 2006). 
It was noted in the previous chapter that there were differences between case study 
interviewees and broader survey results regarding the importance and approach to 
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innovativeness. This could be due to the lack of consensus on the meaning of innovation (Hana, 
2013; Varis and Littumen, 2010). The literature suggests limited consistency in the 
conceptualisations used in assorted studies (e.g. Pérez-luño, Wiklund and Cabrera, 2011). 
However, the general perception is that innovation drives “newness”, the “growth” of firms and 
exploitation of business opportunities that arise from changes in market environments (Varis 
and Littmen, 2010; Abu Bakar and Ahmad, 2010). 
Important points arise from this discussion and these include (a) facilitating an environment of 
creativity and originality in individual organisations; (b) firms do not necessarily need to embark 
on large sweeping changes- it can also be incremental. Firms that incrementally innovate, make 
minor changes (Burke and Myers, 2007). Since incremental innovation tends to relate to cost 
cutting or the improvement of specific features of existing services or products or processes 
(Leifer, et al., 2000), they are likely to lead to enhanced performance of firms (e.g. cost 
advantage in this study). Notwithstanding, firms that engage in radical innovation tend to make 
substantial changes to current practices, products, and services (Kim and Mauborgne, 2004; 
Burke and Myers, 2007), which may lead to rapid market growth. This observation is especially 
important in that it debunks the arguments advanced in the literature that firms shy away from 
radical innovation because of (a) lack of commercial value and acceptance by new markets 
(Zahra, 2005); (b) the lack of enough green consumerism (Okereke et al., 2011). For example, 
fossil fuel based business models dominate energy sector firms. Climate change is a major risk 
to these firms and the present study findings suggest that such firms actively collaborating with 
stakeholder in gathering knowledge that enables them to develop innovative capabilities to 
cope with those impacts (Kolk, Levy and Pinkse, 2008; Kolk and Mulder, 2011). 
Given that customers are amoung the top three influencers of E&M firms' climate change action 
(section 6.5.4), it is reasonable to suggest that they could be key in determining the degree of 
product innovation. Also, the level of a firm’s vulnerability to climate change disruptions 
determines how radical it is likely to be in its technological and systems innovations. Even though 
the market may not be keen to pay a higher price for climate-friendly technologies, firms that 
introduce them may benefit from first mover advantage (Kolki and Pinkse, 2012). With the 
recent increase in consumer knowledge of climate change disruptions, firms that innovate in 
climate-friendly products may have the opportunity to service mass markets (Bonini, Hintz and 
Mendonca, 2008). 
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The study findings also reveal that the presence of institutions has a significant influence on a 
firm’s innovative capabilities (see 6.5.4). For example, consumerism is part of a broader 
institutional framework embodying beliefs and norms among consumers that are important in 
bringing about change and innovation in response changing the environment (Moisander, 2007). 
Similarly, the literature suggests that firms exposed to highly changing environments may be 
receptive to reconfiguring their capabilities to remain competitive. Therefore, climate change 
regulation interacts with changing demands of consumers in an increasingly carbon-constrained 
world. Incremental innovation would be most appropriate for those firms that need to gradually 
learn the complexities of climate change on their future business. In this case, firms that have 
invested heavily in costly plants and equipment such as electricity generators and mining firms 
in this study could adopt this approach. 
The findings from the current study also indicate that climate change knowledge helps drive 
firms’ innovativeness. For example, one firm in South Africa invested substantially in education 
and training, with specific collaborations between its internal facilities and those of educational 
and research institutions. As a result, this firm not only concentrated on incremental innovation 
but also built radical innovation by deliberately seeking to develop products that are climate 
resilient. Examples of such radical innovation included substantial reductions in the number of 
carbon (coal powered) intensive products and moves to plants that relied on renewable energy 
or gas. This firm had enough confidence to venture into new markets in other countries for its 
carbon-friendly products and technologies. Another participating firm used its knowledge to 
build a new company that turned its attention away from its traditional coal powered electricity 
generation to wind powered renewable energy targeting the future demand for such energy 
sources. These findings are supported by literature that posited that deliberate communication 
about climate change within an organisation affects its innovative capabilities (Okereke et al. 
2011) and positively linked the level of education within the firm (Robinson, Haugh, and Obeng, 
2009). 
7.3.1.3 Adaptiveness- emphasis on operational flexibility and supplier integration 
The present study found a weak (β = 0.13, p =.009) influence of firms’ adaptiveness to climate 
change and performance. However, adaptive capabilities of the firm interact with absorptive 
and innovative capabilities to increase firms’ chances of benefiting from proactive climate 
change practices. This finding agrees with suggestions by Protogerou, Caloghirou and Lioukas, 
2011, Winter (2003) and Hart and Dowell (2010). Their results demonstrated that dynamic 
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capabilities indirectly influence firm performance. More specifically, Biedenbach and Müller 
(2012) concluded that adaptation is possible and needed in early phases of any project, although 
this will lead to incremental innovation and short-term success. They also found a significant 
effect of adaptive capabilities on portfolio performance and helping firms in the shifting of 
resources in the short-term. This suggests that adaptive capabilities (as part of broader dynamic 
capabilities construct) are crucial for firm performance, but not a direct influence of such firm 
performance. It also supports the finding presented above that revealed that E&M firms are 
currently learning to deal with the impacts of climate change “as they go”. 
Further, the findings of this study revealed three adaptive capability factors that are similar to 
those identified in the literature. These are supply chain flexibility; knowing the product needs 
of customers and operational flexibility (e.g. Tuominen et al. 2004; Biedenbach, and Müller, 
2012). The E&M firms ranked adaptiveness (developing the capability to adapt) moderately (3.0-
3.14, five being the highest score), with ‘CCFDM’ or ‘operational flexibility’ ranked highest. By 
ranking the operational flexibility moderately high, the firms in this study recognised the need 
for systems flexibility when faced with climate change disruptions or dynamic changes (Busch, 
2011; Gupta and Goyal, 1989). Chapter 3 revealed that disruptions from climate change can be 
massive and sudden, and they can negatively affect the firm’s value chain. By focusing their 
decision-making on climate flexibility, the study firms were positioning themselves to respond 
better to massive disruptions from climate change. 
Related to the adaptive capabilities factor was the E&M firms’ focus on ensuring supply chain 
flexibility when faced with likely disruptions from climate extremes. Being able to adjust 
production and supply systems, whether by technological or location changes, is essential in this 
regard (Gerwin, 1987). Minimising supply chain impacts from the climate change disruptions 
also imply that the responding firms were in the process of diversifying their input sources. This 
included assisting suppliers to quantify the effects of climate change to their operations, and the 
suppliers’ ability to adjust and deliver under rapidly changing conditions. Seeking to minimise 
supply chain and operational disruptions helps firms to adjust and respond quickly to sudden 
market environment disruptions. For example, a chemical firm in this study increased its ability 
to minimise supply chain disruptions by developing “climate compliance” requirement for each 
of its suppliers. To meet this requirement, aspiring suppliers are expected to quantify their 
climate change risk exposure and design mitigation strategies. Doing this allowed the firm to 
switch between suppliers, helping those with high climate change impacts exposure. 
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Monitoring supplier activity was part of the target firms’ regular business intelligence 
developments in the environmental space. For example, one of the interviewees indicated: 
“changing environment because of climate change means business risks and opportunities for 
us. Within our systems, all our suppliers are required to comply with our environmental and 
carbon requirements. This allows us to help them to develop strategies and processes that reduce 
their impacts from changing climate. We closely monitor changes in the supply chain and adjust 
our supply sources accordingly.” (SAIV2). 
7.3.1.4 Applicability beyond Australia and South Africa 
Although Australia has well-developed research institutions, there have been few studies on 
firms’ levels of dynamic capability and the linkage to their climate change practices. This study’s 
findings advocate that: (a) all the three components of dynamic capability as identified in 
previous studies and demonstrated by the E&M firms are applicable in other southern 
hemisphere countries; (b) the two countries in this study have different institutional settings. 
Thus, this study extended the dynamic capabilities concept beyond how firms dealt with impacts 
of the operations on the environment (Delmas et al., Hart and Dowell, 2011); technological 
linkage (Lane et al., 2006) and focus on the northern hemisphere (Biedenbach and Miuller, 2011; 
Berkhout et al., 2006). The concept of dynamic capabilities has been applied beyond the 
managerial, technological and climate change mitigation spheres to the need to consider 
mechanisms by which firms can respond to climate change disruptions. This approach requires 
firms to consider their resources, capabilities, presence and actions of institutions and 
managerial issues. 
Most studies seeking to validate the applicability of the dynamic capabilities model have focused 
on large multinational firms (Kolk and Pinkse, 2009; Rugman and Verbeke, 1998). This implies 
that the dynamic capabilities research published in the strategic management fields is inclined 
more towards large firms than small to medium firms (SMEs) and is therefore not generalisable 
to smaller firms. However, this study found no difference between large and SME firms 
regarding the applicability of the dynamic capabilities construct, at least not for the sample of 
this study. Both SMEs and large firms demonstrated their desire to acquire and apply dynamic 
capabilities in tackling the impacts of climate change. The sample firms did this by seeking and 
applying knowledge and various forms of innovation, collaboration, engaging with supply chain, 
and being proactive and improving their competitiveness. This in line with Okereke et al. (2011) 
and Hart and Dowell (2009) who suggested that the dynamic capabilities model as a 
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management tool can be applied to any type (public or private) or size (SMEs or large) firm 
dealing with rapidly changing environments. Given the many triggers that can bring about rapid 
changes to business environments, it is not surprising that previous studies have widely applied 
the DCV. 
Firms in this study demonstrated a willingness to engage with regulatory and community 
institutions as part of their strategy for responding to climate change disruptions. Assimilating 
the information acquired from and about these institutions was highly valued by these firms. 
Firms in South Africa were found to have more active engagement with local communities and 
regulatory institutions compared to Australian-based firms. This observation is in line with the 
consistent findings by the CDP that South African firms were much more responsive to climate 
change action than Australian ones (CDP, 2011, CDP, 2013, CDP, 2014). No empirical findings 
that made similar comparisons were found. 
The nature of changing climate has the potential to influence the vulnerabilities of the firm 
because of increased risks to their operations and, therefore, the potential risks they encounter. 
Firms will also develop capabilities to reduce their vulnerabilities. Cuevas (2011) suggests that 
the lower the vulnerability of a firm, the lower the risks and, therefore, the less likely it is that a 
firm will bother developing internal mechanisms to minimise risk. Following the same line of 
thought, this study revealed that firms that consider their core business to be resilient to the 
climate change challenges showed no interest in identifying climate change risks to their 
business. Without unambiguous evidence of exposure to climate change disruptions, firms saw 
no reason to develop capabilities that help them deal with the disruptions. Part of the reason 
given for this is that firms’ view the strategic impact of climate change as having elevated levels 
of complexity and uncertainty. Some firms have a limited knowledge of the type, the importance 
and timing of disruptions to climate change and, therefore, find it hard to decide on the most 
appropriate action to take. 
Furthermore, senior management and boards of directors, plus the activities of local institutions, 
affect the development of capabilities in response to climate change disruptions. It, therefore, 
confirms the findings of earlier studies that suggested that senior management and directors 
(power holders) influence the strategic practices of organisations (e.g. Jantunen, Ellonen, and 
Johansson, 2012; Todorova and Dursin, 2007). 
Finally, the results revealed that the dynamic capabilities construct was multidimensional, and 
the findings from this study support this view, as do other findings in the literature (Wang and 
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Ahmed, 2007; Teece, 2007). This implies that different operational situations can lead to 
independent variations in dynamic capabilities components. Given the multidimensional nature 
of DC, firms that are proactively seeking to address a challenge or phenomenon such as the 
climate change impacts have the option of developing different combinations of the 
components. Such combinations enable firms to maintain or enhance their performance 
because of varied climate change exposures. The expression of each DC component by the E&M 
firms that participated in this study is discussed below. 
 Research Question 2   
 
 
First, although there was high awareness of the presence and activities of regulatory institutions 
by the E&M managers- especially in South Africa (Table 6.7), the findings suggest the need for 
the firms to develop a clear communication strategy (Appendix 17). Communication is essential 
across the organisation, covering all stakeholders (external and internal), particularly by the 
influential groups identified in 6.5.4 and responsible executives (6.5.5). Okereke and colleagues 
also suggest that getting climate change action buy-in across organisations requires consistent 
communication (Okereke et al., 2011). Contrary to this finding, CDP reports for both Australia 
and South African revealed that firms are struggling with communicating their climate change 
response strategies. As a result, most the target firms tend to focus on ad hoc, short-term 
strategy, reducing the climate challenge to project level dealt by staff directly involved. 
However, an effective communication strategy will likely help firms better understand the 
climate policy framework developed by regulatory institutions that guide firms’ action. The 
improvement of communication between firms and policy makers has implications for climate 
change practices of firms as well as the way national policy is developed. For example, 
institutions such as government departments and NGOs could frame their climate change 
language and terminology in a positive way to gain better understanding and response from 
target audiences such as firms. Poor terminology has been linked to climate change inaction or 
negative reaction by firms (IPCC, 2013). Even though there are currently no policy requirements 
for firms to act on climate change, it is in the economic interest of both Australia and South 
Africa, for the government, NGOs, and wider communities to help firms understand the cost of 
non-action. 
Is there a relationship between institutions and (a) climate change proactiveness and (b) firm 
performance of energy and materials firms in Australia and South Africa? 
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Second, the study found that the presence of institutions has no direct positive impact on firm 
performance. North, 2006 suggests that institutions are complicated in that they comprise many 
beliefs, norms, rules, and structure which demands detailed coordination, innovation and 
changes that cover all these complexities for an effective response to the climate change 
challenge. This complexity could be the reason why the linkage between institutional presence 
and firm performance. The relationship is further complicated by the uncertainty of climate 
change science and the many actors that are involved in dealing with the problem (Pinkse & 
Kolk, 2012). Additionally, effective institutions tend to evolve in response to turbulent external 
environments. This contradicts literature that argued for a positive linkage between institutional 
capacity and firm performance (e.g. Bülow, 2015; Andreas et al., 2014). Depending on the quality 
of the services delivered by the institutions, there is a moderate effect on firms. For example, 
interviewees pointed the lack of clear and meaningful guidance from institutions and therefore 
could not see how institutions contribute to positive firm performance. A brash, top-down 
approach by regulatory authorities, with no clear and long-term stable policy instrument, was 
perceived to be a hindrance to firms’ desire to plan for climate change. 
The lack of similarity between current empirical findings and previous studies could be further 
justified by the differences in business operating environments. Most of the previous studies 
were conducted under static business conditions. In contrast, the current study is based on a 
dynamic business environment, threatened by a highly disruptive phenomenon. Another 
possible contribution to this poor relationship could be climate policy weaknesses in both 
Australia and South Africa. In South Africa, the carbon tax whitepaper remains in draft, five years 
after its introduction, while Australia seems to change its policy whenever it changes the 
government. Institutions are relevant for creating environments that encourage entrepreneurial 
initiative for business (Andreas et al. 2015). Given that climate change disruptions create new 
business challenges for firms, it is reasonable to suggest that firms need to create 
entrepreneurial environments to succeed. 
Third, the uncertainty surrounding the opportunities linked to climate change may be reducing 
firms’ appetite to invest in the “new markets” created by climate change disruptions. Kolk and 
Pinkse (2012) observed an increasing awareness of climate change disruptions by multinational 
corporations, but the same firms’ response strategy remained cautious. This again raises the 
question of institutional failure to communicate the impacts of recent catastrophic events 
driven by climate change. As the UNISDR shows, climate change-driven catastrophes accounted 
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for at least 87% of all global catastrophic events and have contributed to massive losses to 
economies (US$1.4 trillion) in the past 10 years (UNISDR, 2015). 
The big four disaster types linked to climate change are floods, storms, droughts and extreme 
temperatures. This justifies the assertion that climate change is a global “mega force” that 
affects all other major global sustainability challenges such as natural resources scarcity, energy 
and fuel supplies, food security, population growth, and ecosystem decline (KPMG, 2012). Even 
without clear articulation and guidance from institutions, a substantial number of respondents 
in this study acknowledged that climate change and extreme weather events posed major risks 
to their businesses, particularly in terms of regulatory impacts, infrastructural damage, possible 
impacts on raw materials supplies, and human resources challenges. Interestingly, South 
African-based firms were more optimistic about the likely benefits of responding to climate 
change impacts than their Australian counterparts. The major challenge for these firms was a 
lack of clear climate change impacts knowledge framework delivered by institutions that would 
help their managers to accurately plan, analyse and quantify climate change impacts on their 
businesses. Once their firms had established good climate performance metrics, the firms were 
prepared to take on climate risk projects by venturing into new and unfamiliar markets. 
Fourth, the lack of a direct significant and positive association between the institutional 
presence and firm performance may also be because of the responding managers’ attitudes. The 
attitudes of E&M managers towards institutions (formal and non-formal) were mostly negative, 
especially among Australian firms. The focus on avoiding institutional pressure or just meeting 
regulatory requirements could limit the firms’ ability to seek quality knowledge. While the 
pursuit of regulatory compliance is valid in vulnerable ecosystems, it may not lead to the most 
desirable outcomes in highly disrupted natural systems that support business operations 
(Cuevas, 2011; Shavell, 2012). Some of this attitude may be linked to the reality that climate 
change models’ predictions may not necessarily apply similarly across all firms. To be effective, 
the model predictions must be applicable at the local level, which allows for collaboration effort 
(partnerships action) specific to local institutional vulnerabilities. Thus, by approaching 
adaptation to climate change from the bottom-up could help localise the climate change 
challenge. 
Finally, institutional presence had no mediating effect on the dynamic capabilities and firm 
performance relationship as well as between proactive climate change practices and 
performance. The key role institutions seem to play is directly influencing the climate change 
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proactiveness of firms. Similarly, Agrawal et al. (2008) suggest that that local institutional 
partnerships drive climate adaptation. In South Africa, several incentives from the government, 
such as rebates for improving energy efficiency, helped increase business participation in 
partnerships and collaboration activities (Sebitosi, 2008). Through these partnerships, firms in 
South Arica have learned that climate change-related increases in temperatures, more intense 
droughts, and flooding are expected to increase energy costs (IPPC, 2013). Therefore, 
participating in the government’s push for improving energy use efficiency helps firms’ better 
respond to climate change disruptions. Thus, the influence on institutions mostly depends on 
how severe the climate change disruptions are on local communities (including firms) and the 
ways in which firms view these impacts (Cuevas, 2011). 
 Research Question 3 
 
 
The third part of this study inquiry involved identifying whether dynamic capabilities of the E&M 
firms had significantly positive impact on their performance and the role played by proactive 
climate change practices when faced with climate change impacts. First, the findings indicate 
that all three dynamic capabilities components have a positive association with firm 
performance, but the strengths of the association varied (Appendix 10). Although the 
association was positive, it was not directly significant for innovative and adaptive capabilities. 
Of the three dynamic capabilities components, absorptive capability had the strongest positive 
influence. This result is relating to findings with e.g. Makkonen et al. 2014; and Kolki and Pinkse, 
2011, which suggest that firms faced by alterations to the natural environment may not directly 
benefit from dynamic capabilities. Makhoen et al. (2014) suggest that the application of several 
types of dynamic capabilities involves diverse and complex actions at the firm level and the 
actions depend on the situation and events they face. On the other hand, dynamic capabilities 
are essential and applicable at the project level, enhance portfolio balance and directly influence 
firm performance (Biedenbach, and Müller, 2012). Thus, developing and acquiring dynamic 
capabilities to deal with climate change disruptions does not deliver direct significant 
improvement to the performance of firms. As a construct, the dynamic capabilities of a firm 
have no direct influence on performance. Instead, firms need to develop and engage in proactive 
climate change practices. 
Is there a relationship between dynamic capabilities components, proactive climate change 
practices, and firm performance?  
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The study further reveals that dynamic capabilities are essential for E&M firms to engage in 
proactive climate change practices. For example, the responding firms’ initiatives to build 
competencies to confront climate change impacts included actively looking for information, 
assessing climate impacts and attempting to incorporate climate change impacts into corporate 
risk management. South African firms were more proactive in these efforts. 
Following up the influence of absorptive capabilities mentioned above, the observation suggests 
that non-proactive firms perceived climate change as a non-threat to their businesses, believing 
the issue to be too complicated to commit resources at the firm level. As a result, those that 
responded this way had not been able to identify significant opportunities from climate change 
impacts. These results are consistent with empirical conclusions from the literature (Walsh, 
2003; King and Lenox, 2001; Kolk and Pinkse, 2005; Orlitzky, et al., 2003; Russo and Fouts, 1997) 
that have found that some components of dynamic capabilities are key to enhancing firm 
performance, while other components may exert no influence or a limited influence. 
These studies similarly utilised SEM in their sample analysis. Biedenbach and Müller (2012) 
investigated eighty European biotechnology and pharmaceutical R&D organisations and found 
that absorptive capability was the dynamic capabilities factor that contributed the most to the 
firms’ portfolio performances. Makkonen et al. (2014) investigated 301 British food and 
materials firms and the results indicated that absorptive and innovative capabilities had a 
positive influence on organisational change and consequently performance. Lane et al. (2001) 
also identified absorptive capability as a key driver of the link between learning in organisations 
and firm performance. The outcomes of these studies seem to suggest that absorptive capability 
is a key driver of competitive firm performance, but through a competence possessed by the 
firm. The competence that plays a key role in enhancing the influence of absorptive capabilities 
on the performance of Australian and South African E&M firms is climate change proactiveness. 
This conclusion is in the context of E&M firms responding to climate change disruptions. 
The finding that there are linkages between absorptiveness, proactiveness and firms’ 
performance is consistent with a few empirical studies (e.g. Delmas et al., 2011; Jeswani, 
Wehmeyerand and Mulugetta, 2018) which also used samples of chemical and energy firms. 
Delmas et al. (2011) investigated 157 chemical companies in Germany. Jeswani, Wehmeyera 
and Mulugetta (2008) examined 180 energies, materials and food companies in the UK and 
Pakistan. Working with a sample of 171 machinery and equipment SMEs, Torugsa, O’Donohue 
and Hecker (2012) found positive relationships between proactive CSR, firm capabilities, and 
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performance. Similarly, Michalism and Stinchfield (2010) found that KLD Global Climate Change 
100 Index firms from fourteen different countries that practised proactive climate change 
activities had higher firm performances. 
Second, the results indicate commonality among scale items and uniqueness across each 
dynamic capability components as shown by the acceptable levels of discriminant and 
convergent validity (6.8.8). This is in line with studies that have supported the multidimensional 
nature of the dynamic capabilities framework (e.g. Wang and Ahmed, 2007; Teece, 2007). These 
studies suggest that each dynamic capability component delivers an exclusive contribution to 
firms’ strategy process. This implies that the influence of each dynamic capabilities component 
on firm performance varies and this could be due to contracting industry or firm perspectives. 
It is, therefore, important to know the different combinations of the three dynamic capabilities, 
which contribute the most to firm performance (Biedenbach, and Müller, 2012). 
Other empirical findings from previous studies (e.g. Delmas et al., 2011; Kolk and Pinkse, 2005) 
indicate that some dimensions of dynamic capabilities directly influence firm performance, 
while other components have a limited influence. Protogerou, Caloghirou and Lioukas (2012) 
also indicate that the importance of the dynamic capability dimensions to firm performance 
tends to vary at distinct levels of firm performance. Higher performance occurs when dynamic 
capabilities components interact among themselves and work through moderating functional 
capabilities. As indicated above, for this study, the functional capability that facilitates the 
impacts of dynamic capabilities is climate change proactivities. 
Third, the findings imply that proactive firms need to look for information and knowledge related 
to their current market that will help inform their path to identifying new opportunities to 
expand their business. Given the complexities of the climate change phenomenon, the firms can 
seek opportunities through collaboration and actively participate in climate change-related 
policymaking processes, to help influence the policy framework in their communities. The study 
revealed major collaboration effort in improving carbon disclosure reporting by E&M firms in 
both South Africa and Australia, and energy use efficiencies in South Africa (Table 6.6). These 
firms used both formal and informal sources of information such as government and quasi-
government offices, private institutions, NGOs, industry associations, and social platforms to 
network and exchange ideas. By seeking business-related climate change information and 
knowledge, and developing networks through collaboration and partnerships, some of the 
managers who participated in this study demonstrated climate change proactivity behaviour. 
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Similarly, (Protogerou, et al., 2011) modifying their functional competencies of operations and 
production processes is key to alleviating the climate change disruptions (. However, before 
making any modifications, Okereke et al., 2011 suggest that firms require crucial information 
(knowledge) supported by useful information sources 
The study findings suggest that adaptive capability of firms cannot be enhanced in isolation - 
there is a need for affected firms to account for the changes in the natural environment and the 
work of institutions. Given that the South African firms were more proactive in their effort to 
adapt to climate change, the collective action seems to be the key to success. This probably 
explains why a firms’ adaptiveness has no major influence on firm performance, without 
considering institutional action. Firm performance cannot happen in isolation, as any adaptive 
strategy must be in conformity with institutions and community expectations (Adger, 2003). An 
effective adaptiveness, therefore, requires firms to embrace connectedness with different 
institutional players. 
Fourth, the study found positive, but not significant linkage between the sample firms’ 
innovativeness and their firm performance (β = 0.19, p =.023). Similarly, several of studies have 
also found that the innovativeness of pharmaceutical firms indirectly influenced performance 
(e.g. Biedenbach and Müller 2012). To obtain positive effects from innovativeness, firms had to 
invest in long-term projects rather than short- term projects. Kleinschmidt and Cooper (1991) 
found no clear linkage between product innovativeness and the commercial performance of 
products. Both high and low innovative products achieved good success. However, other studies 
showed a positive and significant linkage between firm performance and innovativeness (e.g. 
Oke et al. 2009; Jin, Hewitt-Dundas and Thompson, 2004) Wang and Zhang, 2009 found a 
significantly positive linkage between firms’ innovative capabilities and the performance of 
Chinese firms. Clearly, these studies reveal a lack of consensus on the linkages between 
innovativeness and firm performance. 
Several reasons can be suggested for the failure to find a significant connection between 
innovativeness and E and M firms’ performance in this study. First, this could be due to the 
measurements of innovativeness adopted in this study and other studies. The measurement of 
innovativeness remains contentious among management scholars. Second, it could be because 
of the complexity of the climate change phenomenon, which places a different challenge to 
those faced by investigated firms that showed positive linkage. The third possible explanation is 
that it could be due to the nature of the firms that comprised the sample of firms investigated. 
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Fifth, the present study shows that climate change proactivity has the highest positive, direct 
and statistically significant linkage with firm performance (β = 0.19, p =.023). By implication, 
investing in proactive climate change practices is likely to increase firms’ performance about 
market growth, cost advantage, and profitability (Appendix 21). This finding aligns with 
literature that revealed that firms operating in the fast changing environment might benefit 
from altering their change practices (e.g. Winn et al., 2011). In particular, this relates to 
reconfiguring their functional capabilities such as operational improvement and developing key 
partnerships. This suggestion may be because dynamic capabilities could enhance firm 
performance by reshaping the firm’s current competencies (e.g. Jununen et al., 2012, Winter, 
2007; Penrose, 1959). It will be more informative if there was further research to elaborate 
climate change proactiveness and the level of market environment turbulence. That way, firms 
will be better able determine the appropriate level of investment in dynamic capabilities. After 
all, the literature suggests that firms may need to balance between dynamic capabilities and 
impromptu problem-solving as determined by how turbulent the environment is (Winter, 2003). 
Interestingly, out of the four climate proactiveness measures, regulatory proactivity was the 
most pursued form of climate change proactivity across all study firms in both South Africa and 
Australia. Climate change reporting and operational improvements were considered moderately 
important, while climate change reporting was less pronounced among Australian firms 
compared to South African ones. This is in line with consistent results of the CDP reports, which 
found that Australian businesses were less proactive to climate change regulation compared to 
South African-based firms. South African firms are therefore to benefit from knowledge building 
that leads to product and process innovation as well accessing tax and funding incentives 
provided by regulatory institutions (EY, 2015). On the other hand, this may be impeded if firms 
are operating in communities where there is a culture that is not amenable to uncertainty, or 
one which promotes individualism rather team approaches (Hofstede, 2001; Kreiser et al. 2010). 
Australia has a highly individualistic culture and is, therefore, likely to be less proactive than 
other countries. This may also help explain why the Australian E&M firms in this study were less 
proactive concerning partnerships, regulatory compliance, and operational improvements. 
7.4 Summary 
The findings of this study have confirmed that the E&M firms sampled from Australia and South 
Africa demonstrated the development of dynamic capabilities components and proactive 
climate change practices found in the literature. This is shown by their willingness to acquire, 
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assimilate, transform and apply external climate change information in their innovation and 
adaptation efforts. The study has also revealed some differences between the interview findings 
and those in the literature. For this reason, the combination of qualitative and quantitative 
approaches in investigating the linkages between dynamic capabilities and climate change 
responses of E&M firms provide more insights than the one method approach common in many 
previous studies. 
Furthermore, previous studies have suggested a positive linkage between dynamic capabilities 
and the performance outcomes of firms. The challenge is that these suggestions are not based 
on substantial empirical testing, mainly because of limited easily accessible data (Delmas et al., 
2011; Rose and Dallenbach, 1999) and the challenges arising from a lack of reliable methods for 
measuring capabilities (Teece, 2007; Williamson, 2000). 
The present study has provided empirical evidence based on data linked to a diverse range of 
E&M firms located in two different countries. The results suggest that the impacts of some 
dynamic capabilities components (innovativeness and adaptiveness) on performance are 
influenced by the firm’s climate change practices. Absorptiveness has a direct influence on 
improving firm competitiveness. Thus, all the three dynamic capabilities components 
(absorptiveness, innovativeness, and adaptiveness) of a firm seem to support the development 
of proactive climate change practices. The proactive climate change practices then result in 
enhanced performance in terms of exploiting opportunities and minimising the risks from 
climate change impacts. 
By confirming the intermediate role of proactive climate change practices, the results show no 
direct association between dynamic capabilities and firm performance. This observation agrees 
with results from previous studies, which have found no direct linkage between dynamic 
capabilities and firm performance (e.g. Jantunen et al., 2012; Hart, 1995; Winter, 2003). The 
study findings, therefore, suggest that the dynamic capabilities construct has no direct effect on 
the performance of firms, but directly influence firm’s climate change practices, that in turn, 
influence the performances of firms. By implication, firms cannot just rely on developing 
dynamic capabilities to outperform their competition. Therefore, firms must have well-
developed proactive climate change practices such as operational improvement, regulatory 
proactivity and the formation of partnerships to achieve enhanced firm performance. Effective 
operational improvements such as production and distribution flexibility in response to 
disruptions caused by climate change must be present for the enhanced firm performance. 
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Relying on existing capabilities to sustain high performance may not be sustainable in turbulent 
environments. It is not enough for firms to rely on their core competencies for sustainable firm 
performance. This has also been suggested in the literature (e.g. Prahalad and Hamel, 1990). 
Flexibility minimises the possibility of firms having to rely on their present capabilities to achieve 
superior performance in rapidly changing disruptive environments (McGrath, 2010). Thus, 
dynamic capabilities are a conduit by which firms can renew their strategic capabilities and 
reallocate resources to minimise changes in the natural environment. Such changes are not 
restricted to climate change disruptions but include other externalities such as technological 
changes. The results could be generalised to other business challenges due to turbulent changes. 
By developing dynamic capabilities, firms are better able to exploit their resource endowment 
and adjust their strategic direction in response to fast changing environments. 
Finally, the issues and challenges faced by firms in both Australia and South Africa are similar, 
given that they are both resource-driven economies. However, the study reveals several 
differences in E&M firms’ response to climate change disruptions. The influence of institutions 
is more evident in South Africa, although this does not affect the development of dynamic 
capabilities. Content analysis and archival data have revealed that South African firms are more 
inclined to proactivity in terms of seeking climate change knowledge, working with NGOs and 
research institutions. Aspects of climate change proactiveness in which South African firms are 
highly active include public reporting of climate change activities, operational improvement to 
improve firms’ ability to withstand the impacts of climate change. However, historical financial 
reports did not reflect better firm performance compared to Australian firms. As pointed out 
earlier, the study did not rely much on financial data between 2009-2014 as this was during a 
major global downturn. 
7.5 Conclusion 
It is quite clear that dynamic capabilities are a key driver of the climate change responsiveness 
of firms. However, there is a need to ensure that interdepartmental communication and 
implementation takes place (Okereke et al., 2011). The findings demonstrate the need for firms 
to effect engagement with value chain stakeholders and promote a culture of climate change 
proactiveness. This will likely increase both awareness within the organisation and externally. 
Doing this signals firms’ desire to tackle the impacts of climate change and gain first mover 
advantage. Stakeholder engagement, including local institutions and industry partners, will 
enhance the active participation of the firm in climate change programs such as the push by 
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South African E&M firms to improve energy use efficiency. This follows the need for firms to 
identify opportunities that will allow them to leverage their climate-friendly efforts and meet 
the requirements for a low carbon society (Esty and Winston, 2009) 
Managers can reconfigure and redesign functional capabilities such as proactive climate change 
practices by using dynamic capabilities as the tool of choice. While most studies suggest that 
dynamic capabilities are best applied in fast changing environments, this study has revealed that 
they can be useful in both rapidly changing and relatively stable environments. That is, not all 
climate change impacts are sudden and massively disruptive. The institutional framework in the 
country in which a firm is located will also influence the formation of both its dynamic 
capabilities and climate change practices. 
The relationships between the dynamic capabilities of E&M firms responding to climate change 
disruptions and their performance is ambiguous. Several possible reasons have been suggested 
in the above discussions, including the different understandings, and therefore different 
interpretations of the dynamic capabilities components. Other reasons include the differences 
in context driven by country location, institutions, company size or industry type (Helfat et al. 
2007). Additionally, the failure to find significant relationships between two of the three 
dynamic capabilities components and E&M firms’ performances could be influenced by the 
measures used in this study that might have failed to detect their impact. Despite the lack of 
significant direct linkage between dynamic capabilities components and performance, it should 
be noted that these components did have a positive significant relationship with the firms’ 
climate change proactivity. Given that climate change proactivity has a positive and significant 
linkage with performance, it is reasonable to conclude that the dynamic capabilities influence 
firm performance, but indirectly. The firms do not necessarily have to acquire all the dynamic 
capabilities to be successful in tackling climate change disruptions. 
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8 Chapter 8 Conclusion and Recommendations 
8.1  Introduction 
This study examines the linkage between the dynamic capabilities of E&M firms and firm 
performance when faced with climate change disruptions. This Chapter summarises the main 
conclusions of the study as evidenced in previous chapters, provides details of the study’s 
contributions and limitations and suggests directions for further research. First, the research 
questions are presented in section 8.2; second, 8.3 summarises study findings; third, the 
contribution of the study to management theory is outlined in 8.4; fourth, 8.5 presents the 
recommendations for management practitioners, regulatory bodies and policy makers; fifth, 
challenges that limit the study are discussed in 8.6; and last, future recommendations for 
research are made in 8.7. 
The dynamic capabilities construct consisted of three dimensions, namely: absorptive, 
innovative and adaptive capabilities. Proactive climate change practices included climate change 
reporting, regulatory proactivity, climate change partnerships and operational improvement. 
Firm performance is measured using cost advantage, market growth, and profitability. Finally, 
institutional presence comprised institutional coordination integration, finance integration 
adaptation, institutional knowledge capacity, stakeholder climate change awareness, 
mainstreaming climate change into planning, and stakeholder participation. Firm size was the 
main control variable. 
The major findings are presented in the following sections. As presented in Chapter 4, 
hypotheses were formulated using the dynamic capabilities and the institutional theories. 
8.2 Summary of Key Research Findings 
The study was guided by the following three questions: 
i. What are the current dynamic capabilities and climate change practices of the E&M 
firms in Australia and South Africa? 
ii. Is there a relationship between institutions and (a) climate change proactiveness and 
(b) firm performance of E&M firms in Australia and South Africa? 
iii. Is there a relationship between dynamic capabilities components, proactive climate 
change practices, and firm performance? 
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Figure 8.1 summarises the relationships between the four constructs, where institutions 
positively influenced E&M firms’ desire to acquire and develop dynamic capabilities. However, 
other factors may be influencing firms in taking this action, given that the relationship was not 
statistically significant. Institutions have a strong association with proactive climate change 
practices, but an indirect one with firm performance. More studies may be required to explore 
this relationship further. Dynamic capabilities have an indirect influence on firm performance, 
which emphasises the role of intermediate capabilities in the dynamic capabilities/firm 
performance linkages. 
 
 
 
 
 
 
 
 
Where: P&S= positive and significant; P&I= positive; insignificant; DCV= dynamic capabilities 
view; PCC= proactive climate change 
 
In Chapter 4, using the dynamic capabilities and institutional theory, nine hypotheses were 
generated to examine the linkages between three company internal mechanisms, institutional 
presence and firm performance. Table 8.1 summarises the key findings for each of the 
hypothesised relationships. Summary discussions of these relationships are presented in 8.2.2 
and 8.2.3 below. 
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Figure 8.1 Summary of the relationships between key variables 
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Table 8.1 Summary of key findings 
Hypotheses Status 
H1a. There is positive association between innovative capability climate 
change proactivity 
supported 
H1b. There is positive significant association between (a) innovative 
capability and (b)competitive firm performance 
partly 
supported 
H2a. There is a significant positive relationship between absorptive capability 
and climate change proactivity 
supported 
H2b. There is a positive significant association between absorptive capability 
and competitive firm performance 
supported  
H3a. There is a significant positive relationship between adaptive capability 
and climate change proactivity 
supported 
H3b. There is positive association between adaptive capability-competitive 
firm performance 
partly 
supported 
H4a. The local institutional framework has a moderating effect on dynamic 
capabilities 
partly 
supported 
H4b The local institutional framework has a moderating effect on proactive 
climate change practices 
supported 
H4c The local institutional framework has a moderating effect on firm 
performance 
Not 
supported 
H5 Climate change proactiveness influences firm performance  supported 
 
 The Nature and Extent of Dynamic Capabilities and Proactive Climate Change 
Practices of E&M Firms in Australia and South Africa. 
Research question one focused on the extent of the presence of dynamic capabilities and 
proactive climate change practices of E&M firms in the two countries. The results (presented in 
Chapter 6) confirmed the presence of all three components of dynamic capabilities. However, 
their level of influence on climate change proactivity varied (see section 7.2 and 7.4). 
Absorptiveness was the most dominating, followed by adaptiveness and lastly innovativeness in 
both countries. More specifically, participating firms were actively seeking to acquire and 
exchange knowledge from external sources by collaborating with industry and non-industry 
partners as well as participating in training activities. Given how complicated the climate change 
phenomenon is, most responding firms are learning by doing and experimenting. These firms 
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are also still in the process of codifying their knowledge into usable information for the whole 
organisation. 
The collaboration aspect is closely related to partnerships, which is a climate change 
proactiveness dimension and found to be a more prominent feature in South African firms than 
Australian ones. A possible explanation for the difference may be the presence of industry 
associations coordinating efforts to increase energy use efficiency. Energy use is considered both 
an economic and climate change issue in both countries, given the dominance of coal as an 
energy source. This is especially important in South Africa, where energy use efficiency is quite 
low and the price of energy has continued to rise (CDP South Africa, 2015). The threat of a 
punitive carbon tax by the South African government could also be influencing firms to seek 
collaboration. 
The absorption of knowledge emerged as the key capability of the target firms. Firms use this to 
generate information and internalise it into the current knowledge base. In this regard, the study 
identified medium to elevated levels of management commitment to knowledge creation 
through: 
a. cross-sector collaboration that includes enhanced supply chain partnerships 
b. quality climate change impact data generation and reporting 
c. active employee involvement in climate change action and providing incentives and 
compensation to employees who come up with innovative ideas to improve the firms’ 
resilience 
Incremental innovation still dominates the E&M firms, and there is very limited radical 
innovation. The uncertainty of the demand for new climate-friendly technologies was the major 
reason for this cautious approach. In addition to this, E&M firms in both countries rely on high 
investment in capital equipment and machinery, which makes it hard to quickly change. It may 
be challenging for these firms to engage in radical innovation given the cost of replacing capital 
equipment and machinery. As indicated in Chapter 7, innovativeness also varied with industry, 
with the chemical firms more inclined towards climate-friendly product radical innovation than 
the mining and energy firms did. 
Regarding adaptive capabilities, the findings suggest a strong focus on knowledge of the 
complexity of climate change impacts, especially how to accommodate climate change 
regulatory environment, and changes in consumer preferences to drive incremental innovation. 
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When comparing the seven case study firms interviewed, several similarities were found in the 
strategic approaches taken to develop and embrace the components of dynamic capabilities. 
The similarities include the establishment of a carbon accounting tool, a focus on improving 
efficiency, collaboration in tackling regulatory risk and limited linkages of climate change 
practices to firm performance. However, the analysis indicated differences in the ways 
Australian and South African firms apply dynamic capabilities. 
There was no significant difference in the use and applicability of the dynamic capabilities as a 
response tool to counter climate change disruptions by SMEs and large firms. This reflects the 
growing evidence that shows that the dynamic capabilities model can be used in any type or size 
of firm responding to rapidly changing environments (Okereke, et al. 2011; Hart and Dowell, 
2011; Kolk and Pinkse, 2012). 
 The Relationship between (a) Institutions and climate change proactivity; (b) 
between Institutions and Firm Performance 
The second research question sought to find the relationship between the presence and action 
of institutions and climate change proactiveness and firm performance. Hypothesis 4a predicted 
the positive influence of institutions and dynamic capabilities and this was somewhat supported. 
H4b predicted a positive association between institutions and climate change proactiveness and 
supported. Institutional capacity was found to be positive and significantly influencing the 
proactive climate change practices of the E&M firms, mainly driven by the stakeholder 
awareness of climate change and participation and the provision of climate change information 
by institutions. Internally, clear communication between departments is required to explain the 
firms’ climate change practices, including the process of establishing good climate performance 
metrics. This finding is consistent with Cuevas’s (2011) assertion that institutional presence was 
a key driver of firms’ responses to climate change. 
The study has revealed that the influence of institutions on the performance of Australian and 
South African E&M firms differed from those found in the literature. As shown in Chapter 4, 
Hypothesis 4c predicted a positive relationship between local institutions and firm performance, 
but this hypothesis was not supported. The study found no direct, positive significant linkage 
between the presence of institutions and firm performance. 
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The influence of institutions was more pronounced in South Africa than in Australia. This is 
reflected in the number of firms that are actively engaging with both regulatory and non-
regulatory institutions while seeking to build partnerships and collaboration opportunities. The 
more pronounced institutional influence could be related to (a) the proposed carbon tax 
legislation and (b) incentives for improving clean air and energy efficiency and (c) more societal 
awareness of climate change impacts. 
For South African firms, the ability to collaborate and share knowledge with various institutions 
seem to be the key to developing a strategic climate change response. This was not observed in 
Australian firms in this study. The lack of collaboration in Australia is contrary to earlier studies 
that suggested that collaboration in learning and sharing new knowledge is a key component of 
firms pursuing proactive climate change practices (e.g. Nitkin et al. 2009). 
 The influence of Dynamic Capabilities on Firm Performance of E&M firms in Australia 
and South Africa 
By comparison, Australian firms had higher ROE and ROI compared to South African firms, but 
no substantial difference in terms of profit margin and MBR. This result may indicate that the 
use of dynamic capabilities to counter climate change impacts may not be strongly associated 
with financial performance in developing economies such as South Africa. However, it is also 
reasonable to note that the archival data used for this analysis was during and after a global 
economic recession. These macroeconomic conditions may have affected the relationship 
between climate change proactiveness and financial performance. 
Most studies have suggested a positive influence of dynamic capabilities (DCs) on the firm 
performance and competitive advantage of firms. However, these findings tended to rely on 
poorly defined empirical testing, caused by the difficulties in capabilities measurement (Rouse 
and Dallenbach, 1999; Williamson, 2000). The current study findings point to the limited direct 
impact of the dynamic capabilities construct on the performance of firms operating under 
changing natural environment caused by climate change. In this case, climate proactivity seems 
to mediate between dynamic capabilities and the performance of firms. Dynamic capabilities 
seem to enhance firms’ climate change proactive practices such as increased operational 
effectiveness and flexibility, which leads to improved performance of firms exposed to climate 
change disruptions. The current study, therefore, increases our understanding of the dynamic 
capabilities, climate change practices, and firm performance linkages. It also examines the 
influence of institutions on the responses of firms to climate change disruptions. 
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H1a predicted a positive correlation between innovative capability and climate change 
proactiveness and this was supported. This association was significant. H1b predicted a positive 
association between innovative capability and performance. While this association was 
supported, it was not significant. 
H2a predicted a positive association between absorptive capability and climate change 
proactivity and the association was supported. 
H2b predicted a positive association between absorptive capability and firm performance and 
this is strongly supported. Of the three dynamic capabilities components, only absorptiveness 
has a positive and significant influence on both proactiveness and firm performance. Therefore, 
absorptiveness is the key contributor to firms’ economic performance, while innovativeness and 
adaptiveness are minor contributors. Contrary to previous studies that have suggested that 
dynamic capabilities are not effective in stable or static business environments, this research 
found positive linkage between the absorptive capability dimension and firm performance 
based on the relatively stable business environment in both Australia and South Africa. 
 
H3a predicted a positive association between adaptive capability and climate change 
proactivity, which was supported. However, hypothesis 3b (H3b) which predicted a positive 
association between adaptive capability and firm performance was partially supported. The 
adaptive capability and firm performance linkage were positive but not significant or weak under 
turbulent environment. Even though several climate change-related disruptions had occurred, 
such as more frequent flooding in Australia and more intense droughts in South Africa, most 
aspects of the environment in both countries are relatively stable. The study does not suggest a 
lack of market dynamism in the target industries. Rather, it argues that the natural environment 
as an externality was not always turbulent. This suggests the need for further research that helps 
management theory to better understand the best way for firms to apply the dynamic 
capabilities framework in different environments. 
H5 predicted a positive association between climate change proactiveness and firm 
performance and this is supported. In fact, climate change proactiveness has the most significant 
and positive influence on firm performance. By implication, Australian and South African E&M 
firms that take proactive action on climate change are likely to increase their performance. A 
few studies examining materials, energy and chemical firms in South Africa (CDP, 2013); 
Australia (Lin, 2007); Germany (Delmas et al., 2011) and Greece (Protogerou, Caloghirou, and 
Lioukas, 2011) reported similar findings. This suggests that for firms to maximise the benefit of 
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developing or acquiring dynamic capabilities, they need to have clearly defined proactive climate 
change practices. Given that all the three components have a significant positive association 
with climate change proactiveness, the dynamic capabilities components influence firm 
performance through proactiveness. SEM analysis confirmed the moderating effect of climate 
proactiveness on dynamic capabilities and firm performance. 
These findings support those of Protogerou, Caloghirou and Lioukas (2011) who suggest that the 
connection between dynamic capabilities and firm performance may be situation specific. That 
is, firms’ behaviour towards climate change disruptions could lead to positive outcomes in one 
situation and unclear outcomes in another. To improve understanding of these linkages, 
Okereke et al. (2011) suggested the importance of considering the internal mechanisms of the 
firm in conjunction with its external environment. The external environment included industry 
type, location, and institutional capacity. Due to the importance of these factors, it is important 
that theoretical examinations of the climate change practices of firms, and the research on 
methodologies for empirical studies in this area, take account of the environments in which 
firms operate. 
Finally, H6 predicted that climate change proactiveness and institutional presence mediated 
dynamic capabilities and climate change proactivity. Institutional presence had no significant 
mediating effect while climate change proactiveness had a positive effect on all sub-components 
of firm performance, especially market growth and profitability. This suggests that firms 
operating under highly variable climates and changing market environments will likely enjoy 
higher profitability by embracing proactive climate change practices than those that do not. This 
is a win-win situation for E&M firms, given that institutions positively influence climate 
proactiveness and should, therefore, encourage firms to formulate proactive climate change 
strategies. 
To summarise, this study has empirically shown the mediating role of climate change proactivity 
and the presence of institutions on the linkage between dynamic capabilities and firm 
performance. Thus, the long-term performance of firms faced by climate change disruptions is 
directly driven by the functional competence of climate change proactiveness and indirectly by 
dynamic capabilities. However, the results revealed no consistent direct influence of institutions 
on the performance of firms. Firms will need to develop proactive climate change practices to 
benefit from the institutional capacity and work in the communities they operate. 
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8.3  Contributions to the Knowledge 
This study expands current literature of the dynamic capabilities view and its application in 
analysisng the relationship between proactive climate change practices and firm performance 
in the presence of various institutions. This study is significant, as it was conducted in Australia 
and South Africa, two countries countries with substantially different climate conditions to those 
in the northern hemisphere where most climate change studies have been done. This study 
reveals that the DCV is a more useful tool of analysis for firms operating under relatively stable 
as well as turbulent market environments.  
The study increases knowledge of how industry type (E&M), the size of firms (medium to large) 
enterprises, firms’ internal mechanisms (dynamic capabilities) and institutional capacity, affect 
firms’ proactive climate change practices and performance. More specifically, this study has 
addressed the concerns of some management scholars (cf. Winn et al., 2011; Okereke, 
Wittneben and Bowen, 2011) who suggested that the effect of firms’ dynamic capabilities and 
their response to climate change disruptions needs deeper exploration. 
The results of this study partially complement previous research that sought to link absorptive, 
adaptive, innovative capabilities and the performance of firms (e.g. Biedenbach and Mueller, 
2012; Lane et al., 2001; Bourgeois, 1980; Snow and Hrebiniak, 1980). Findings contradict some 
arguments within the literature that suggest that the dynamic capabilities framework comprised 
unclear abstractions that are hard to measure and impractical to apply in managing firms 
(Winter, 2003). In effect, the current study proves that the dynamic capabilities construct 
comprises quantifiable, measurable dimensions that can be practically useful to firms that desire 
to maintain and enhance their competitiveness in fast changing environment triggered by 
climate change disruptions. Management theorists and practitioners apply the concept to 
resolve business risks and opportunities arising from changing natural environments. 
Unlike other studies, this research measured and tested the three components of dynamic 
capabilities together in a single study design. These components do not contribute equally to 
firm competitive performance; through their interactions, they help affected firms to define and 
reconfigure their capacities and resources. For this reason, there is likely to be more value in 
analysing the dynamic capabilities components together, rather than individually. For example, 
absorptive capabilities seem to trigger learning and knowledge sharing between firms, 
collaboration and the formation of alliances (Lane and Lumpkin, 1998). 
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Not all climate change disruptions are massive and sudden. The results of the study suggest that 
the concept of dynamic capabilities could be key to accurately determining firm competitive 
performance in both turbulent and relatively stable environmental conditions. This further 
strengthens the suggestion in the literature that the concept of dynamic capabilities is applicable 
in both stable and rapidly changing market environments (e.g. Helfat et al. 2007). 
The study further extends knowledge of the relationship between institutional presence and its 
impact on firm performance. The study finding confirms the suggestion in the literature that the 
presence of institutions is not enough to influence firms’ action on climate change. Furthermore, 
the quality of institutions, not just institutional presence, influences organisations’ ability to 
innovate and therefore perform better in changing market environments. While this study did 
not quantify “institutional quality”, it did show the differences in the factors that influence firms 
in Australia and South Africa. With several institutional incentives, available for firms to improve 
their responses to climate change disruptions, South African firms made more effort than did 
Australian firms. More research that explores the role institutions play in the development of 
dynamic capabilities under massive changes may increase knowledge of the application of the 
dynamic capabilities framework. 
The study contributes to the framework of the relationship between dynamic capabilities use 
and firm performance under different institutional frameworks. Previous studies have mostly 
focused on one industry per study and in single countries. On the contrary, this study focused 
on two different countries, which allowed the impacts of institutions to be evaluated, based on 
E&M firms. Sampling all publicly listed E&M firms enabled the detection of industry and location 
differences. 
This is the first study to investigate dynamic capabilities relationships in both a developing 
country (South African) and developed and yet resource-driven countries (Australian) context 
by using a three-stage approach. The findings help emphasise the importance of examining the 
impact of using dynamic capabilities in responding to climate change disruptions and firm 
performance. The contribution this analysis makes is on the linkage between dynamic 
capabilities and the performance of firms located in developing countries. This is also applicable 
to firms located in developed countries, with institutions playing an influential and unique role 
in the climate response practices of different firms. The presence of institutions also adds to the 
complexity of the dynamic capabilities and firm performance relationship. For this reason, there 
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is a need for further studies with a larger sample and covering a longer period than the 5 years 
covered by the current study. 
This study supports that there is generally some financial benefit when firms meet the 
expectations of stakeholders and demonstrate legitimacy - provided the firms disclose these. 
However, the speed and scale at which climate change disruptions occur require that firms go 
beyond disclosure of their good corporate citizenship. Over and above the operational limits and 
expectations imposed by anthropological systems (Deegan, 2002), firms should seek both short 
and long-term survival. By developing proactive climate change practices, firms can gain 
legitimacy without having to manipulate the perception of society by drawing attention away 
from them. Further, stakeholder theory could be useful in the context of dynamic capabilities 
theory to help evaluate the interests and issues imaging from climate change disruptions. 
8.4 Recommendations 
 Practical recommendations for participating companies 
The study findings reveal that not all the dynamic capability dimensions are essential for 
enhancing the performance of firms under turbulent environment from climate change impacts. 
Managers of E&M firms in South Africa and Australia should analyse the dynamic capabilities of 
their firms to ascertain the extent to which they are delivering value to their businesses. These 
assessments should consider the unique operating environments of their firms. 
a. This study highlighted that climate change proactiveness positively influenced the 
performance of firms. This suggests that E&M firms in Australia and South Africa should take 
strategic steps to increase their proactive climate change practices. They can do this by 
actively identifying new opportunities and risks arising from climate change disruptions. 
Through such actions, firms can then utilise their adaptive capabilities to adjust to their 
changing environments and reconfigure their strategies accordingly. The ability to acquire 
external knowledge and transform it into usable information and technology is essential for 
this to happen. 
 
b. Given how complicated and new the climate change phenomenon is, firms need to 
collaborate with other industry actors to expand their knowledge bases. Furthermore, 
despite their size, the E&M firms like, other organisations, have limited resources. 
Collaboration with relevant institutions (such as research organisations and environmental 
NGOs) and other firms is a key strategic approach that provides wider access to resources. 
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c. As the findings from this study suggest, E&M firms are well advised to work closely with 
institutions in their localities. While the institutional frameworks of firms do not significantly 
influence their performance, they do affect their proactive climate change practices. For 
example, government institutions may provide incentives for climate change proactivity or 
punitive pressure for lack of proactiveness. Communities may also demand that firms prove 
they have a “licence to operate” and be key sources of market preference information, 
which firms can use to innovate. 
 
d. At the operational level, departmental managers can utilise dynamic capabilities to assess, 
revise and enhance their knowledge and abilities to improve their performance. Assessment 
of current competencies is essential in identifying weakness and informs future investment. 
Needless to mention that the managers should continuously assess their competence 
endowment as this allows them to increase their performance resilience. This is particularly 
true for materials firms such as mining that compete on the world market where 
competition is particularly high. 
 
e. Embracing climate change impacts as an inevitable part of the natural environment is likely 
to give firms a wider understanding of how other firms, suppliers, and clients are dealing 
with the challenge at a strategic level. For example, intense droughts have been happening 
more frequently, thus creating arid conditions in Australia that negatively affect all 
industries (ABC News Online, 2014). Warmer and drier conditions have persisted in South 
Africa for a century now (Hoffman et al., 2009). Developing capabilities to understand and 
forecast severe drought manifestations in localities where firms’ operations, markets, 
suppliers, and competitors are located is critical for developing appropriate long-term 
strategies. This is particularly important for those firms whose operations require heavy 
investments in capital equipment and machinery, such as the chemicals, energy, and mining 
firms that depend on having reliable supplies of water. 
 
f. E&M firms in this study were likely to have access to climate innovation information. 
Chemical companies, especially those servicing the agricultural sector in developing 
countries, are expected to benefit from increased production levels in sustainable 
agriculture. This is because the African population is projected to increase to 2 billion by 
2050 (AfDB, 2011b; Thomas and Zuberi, 2011). Innovative capabilities that will enable firms 
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to access communities that are vulnerable to climate change will be required (Wahlgrén and 
Stewart, 2003). 
 
g. More specifically, managers can utilise dynamic capabilities to juggle their functional 
competencies, such as climate change proactiveness to improve the performance of their 
firms. These outcomes and insights indicate the need for policymakers and management 
theorists to consider climate change as a component of the wider natural environment and 
the need for business managers to recognise climate change as a major source of 
institutional pressures. By collaborating with industry partners, firms can learn from each 
other. 
 Recommendations for Policy Makers 
i. Both the Australian and South African governments and other countries have developed 
policy instruments on climate change mitigation and adaptation. However, the 
continued changes in policy, especially in Australia, and the protracted discussions on 
the carbon tax whitepaper in South Africa have sent both contradictory and confusing 
signals to business. Several the E&M firms in this study expressed their displeasure at 
the uncertainty created by frequent changes in policy. Respondents criticised the lack 
of a stable policy direction and the government’s failure to provide the support that is 
necessary for strategic responses to climate change. Supportive and consistent 
government policy signals are essential for firms to invest in climate adaptation and 
innovation in the new low carbon economy. 
ii. The effective adoption and implementation of climate change proactivity may require 
investment in people development, especially to promote knowledge accumulation. 
Close collaboration with research and educational institutions is, therefore, essential for 
training, research, and development. For example, firms in Australia could help fund 
training and research through such institutions as the CSIRO and leading universities. 
iii. While all climate change dynamics are relevant to policymaking institutions, there is a 
need for the institutions to understand how firms interact with the natural 
environments. This will likely limit policy instruments that prohibit firm growth and 
curtail competitiveness in international markets. 
iv. Firms are under pressure to build long-term resilience, in a responsible way because of 
the natural environment systems’ limited resources are in depletion. The natural 
environment is fighting back against further pollution and depletion through climate 
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change disruptions such as climate extremes. From this perspective, institutions are 
critically important as far as minimising the firms’ contribution to climate change. 
Regulatory institutions can do this by, for example, refusing to approve business 
infrastructure in areas prone to hurricanes, cyclones or flooding. Thus, institutional 
intervention is required to challenge environmental issues that are usually handled 
through economic, technical and managerial solutions (Giddens, 2008). 
v. Finally, the study results have revealed that proactive climate change practices, driven 
by dynamic capabilities contribute to market growth and cost advantages. Policy makers 
could use this information to formulate policy instruments that encourage firms to act 
positively on climate change. 
8.5 Study Limitations 
The study focused on Australia and South Africa’s E&M sectors, and therefore it is restricted in 
its application. However, it can be considered as a pioneering attempt to examine the effect that 
the dynamic capabilities of firms have on climate change proactivity and firm performance, in 
two different institutional (country) contexts. Each of these countries has the distinct 
institutional characteristic. The results of this study and literature have shown that institutions 
affect the climate change practices of firms. More research could help prove whether these 
findings could be generalised to other institutional contexts. 
The dynamic capabilities scale has been criticised for its weakness in conceptualising the 
measurement of innovativeness (Wang and Ahmed, 2007). This is particularly important given 
that the dynamic capabilities construct is unable to distinguish between diverse types of 
innovativeness such as radical or incremental innovativeness (Lumpkin and Des, 2001). For 
example, the question asked in this study “Our innovations reinforce our current products” was 
adapted from Biedebach and Müller (2012, p. 633) and it does not indicate what type of 
innovation the E&M firms demonstrated. Additionally, most of the firms in this study 
demonstrated or mainly focused on the product or operational innovativeness rather than new 
market innovativeness. This is contrary to previous studies that recommended that firms need 
to develop capabilities to exploit completely new markets ushered in climate change disruptions 
(e.g. Winn et al., 2011; Prahalad and Hart, 2008). While all efforts were made by the researcher 
to explain the major factors under study, the innovativeness measure and other constructs were 
subject to different interpretations in different countries. Thus, there may have been 
contradictory findings regarding the linkage between innovativeness and firm performance 
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because of the differences in the way innovativeness was interpreted and measured (Hansen et 
al., 2011). 
The complexity of the climate challenge phenomenon means that most of the participating firms 
subcontract their push to confront the impacts of climate change (CDP, 2013). For example, 
external consultants dominated firms’ carbon accounting and response activities. 
Subcontracting their climate management effort may distort the linkage between individual 
firms’ innovativeness and their performance. By implication, it is possible that firms will be 
successful in their area of expertise and yet display limited innovativeness in situations with 
which they are less familiar. 
While other control variables such as R&D budget, environment budget and organisational slack 
were relevant to this study, these could not be captured because of the sensitivity of obtaining 
such data and information from target firms. Organisational slack was left out because it focuses 
on excess resource capacity of the firm, which is more relevant to the RBV rather than DCV. That, 
as it may, having one control variable, is acknowledged as a weakness to the study. 
Finally, it is acknowledged that firm performance can be affected by many factors, of which it 
was not possible to include them all in this study. The practice of excluding less relevant variables 
that affect a dependent variable is quite normal, as this allows the study to focus on most 
relevant constructs. For this study, the research model was developed and tested theoretically, 
which directed the most relevant theory to focus on. 
 Data and Sample Collection Limitations 
Firstly, data for this study was collected in one single run at a specific time. For this reason, this 
study’s findings cannot capture the mechanisms by which firms respond to climate change 
disruptions and their long-term impacts on the performances of firms. 
Second, the social complexity of interview situations renders them (interviews) limited in their 
delivery of reliable robust data. In many studies, researchers rely exclusively on interview data, 
completely trusting the information provided by interview respondents. However, the reality is 
that the respondents may not fully understand the questions, or they may interpret them 
differently to the way in which the interviewer intended (Alvesson, 2003). The interview 
questions protocol design here was backed by the theory that allowed for challenges to the data 
analysis and interpretation to be addressed. Furthermore, the research objectives of the study 
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were thoroughly explained to each interviewee without influencing the interviewee to make 
them respond in a specific way. Pretesting of the interview protocol (as indicated in Chapter 4) 
helped establish common ground regarding interpretation and challenged the assumptions 
behind it (Sutton and Callaghan, 1987). 
Third, it was not possible to access most senior company executives to gain a wider perspective 
of the firms’ climate change practices and related firm-level strategies. This limitation was 
reduced by adopting a mixed methods approach, although it emerged that most of the 
interviewees were also respondents to the online survey. These company executives were also 
likely to have been involved in writing the archival data that was analysed for this study. 
Fourth, like most researchers, I went into this study with some views, biases, and beliefs of my 
own that may have influenced the study and its outcomes. More specifically, I prefer that firms 
act to minimise the physical impacts of climate change by making it a strategic issue. Continuous 
consultations were made with other researchers in both Australia and South Africa and they 
provided content validity arguments to minimise this bias. Further, triangulation of interview 
data with archival company data and survey data provided a necessary balance. 
Fifth, while the researcher made every effort to limit survey bias by applying data quality control 
techniques during collection and validating of constructs, the possibility of survey bias cannot 
be ruled out. Further limitations arise from testing the models utilising self-reported data. The 
problem with self-reported data is respondent perception bias, which may prevent objectivity. 
Furthermore, the development of a new management tool usually requires multiple studies, not 
just one. This means that the tools suggested in this single study need to be validated by more 
studies. 
8.6  Future Research Recommendations 
Emerging from this research are several ways by which future research on the linkage between 
the dynamic capabilities, climate change practices, and performance of firms could be 
conducted. Incorporating the natural environment into the dynamic capabilities framework 
creates opportunities for future researchers to replicate this approach to other theoretical 
frameworks. The opportunities may include the investigation of firms’ knowledge of dealing with 
the natural environment. A good example is how climate change could influence firms’ business 
strategies. It is essential to incorporate the impacts of changes in the natural environment into 
management theory. By doing this, management theorists will be able to learn more about the 
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natural environment of certain firms or industries, and about how this knowledge can be used 
to enable firms to leverage their business offerings in a turbulent environment. 
A more diversified and larger sample across industries in Australia and South Africa would 
provide more detailed and useful information about how firms are managing climate change 
disruptions. For instance, large sample data could provide insights that are more useful. 
Evidence from previous studies has revealed that the influence of firms’ internal mechanisms 
(capabilities) performance because of the climate change impacts was probable, rather than 
clearly demonstrated (e.g. Torugsa, O’Donohue and Hecker, 2012; Busch, 2011). This implies 
that the relationship between an E&M firm’s responses to climate change disruptions affects its 
organisational capabilities and performance. 
The findings further support the assertion that firms’ climate change practices moderate the 
dynamic capabilities and firm performance relationship. However, the influence of institutions 
on the climate change practices of the firms needs further study. Exhaustive research has 
already shown that institutional presence has no influence or a limited influence on firm 
performance. 
This study has also shown that firms lack the competencies that are essential for understanding 
and quantifying the benefits of investing in climate change that is not related to cost savings. 
Recognition of these benefits is an important part of the process of justifying investment in 
climate change proactiveness. Most firms in this study are still using traditional approaches that 
are incapable of factoring in these benefits. Developing appropriate dynamic capabilities will 
allow firms to have the flexibility to change when faced with the sudden and massive disruptions 
caused by climate change. For example, factoring in the potential costs associated with 
production interruptions caused by cyclones is a serious financial issue for the mining sector. 
The challenge for management research is to develop modelling tools that will help business 
managers to factor in the challenges as well as quantifying the costs of developing or acquiring 
dynamic capabilities. 
Future studies that involve prolonged data gathering (longitudinal studies) are likely to be more 
reliable in explaining and examining the interactions of variables over time. For example, this 
study only used financial data from the past five years. A longitudinal study has the potential to 
enable the researcher to investigate the impact of various dynamic capabilities components on 
firms’ performance when they are faced with climate change disruptions over a prolonged 
period (Delmas, et al., 2011; Zahra, 1991). However, researchers will have to find ways of limiting 
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respondent attrition as participants may lose interest due to the prolonged nature of the study 
(Lyon, Lumpkin, and Dess, 2000). 
The tools used to assess the factors that contribute to firms’ dynamic capabilities and climate 
change proactivity require further refinement and testing in various research settings. At the 
very least, they need to be replicated to ascertain their reliability and validity. Even though this 
study argued that dynamic capabilities are not ambiguous and can be measured, more studies 
are required to test the dynamic capabilities framework. This will hopefully increase consensus 
on the key factors that drive the dynamic capabilities theory, including the role of institutions. 
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APPENDICES 
Appendix 1: Participation Information Sheet 
For Board Members, Senior Managers, and Environmental/Sustainability Executives 
Research Title: The Impact of Dynamic Capabilities of Climate Change Proactive Firms on 
Performance: The Case of Energy and Materials firms in Australia and South Africa 
PURPOSE OF THERESEARCH 
I would like to invite you to participate in a study I am conducting for my doctoral thesis at the 
Sydney Business School, University of Wollongong. The research aims to investigate the 
internal mechanisms that enable the firm to formulate proactive climate change practices and 
linkage with firm performance. 
INVESTIGATORS 
Name  Department Telephone Email 
Dr Anil Chandrakumara1  Faculty of Business +61 2 4221 4034  anilc@uow.edu.au  
Dr Geoff Kelly1a  Faculty of Business +61 2 4221 3850 gkelly@uow.edu.au 
Mr Gus Manatsa2  Faculty of Business +61 2 9446 9536 am640@uow.edu.au 
 1and 1a Supervisors for the study; 2Research student 
  
COOPERATION SOLICITATED FROM THE PARTICIPANTS 
I seek your cooperation to participate in 20min online survey questionnaire that seeks to 
gather information on the current climate change practices of your firm as part of your 
sustainable response to the impacts of climate change. 
Example interview questions include: 
 1. What are your firms’ climate strategies? 
a) Practices: carbon disclosure, energy quality improvement process such as more energy 
efficient buildings, sustainability climate linkages, new opportunities identification, 
investment in low carbon products and solutions, other? 
b) Interventions: staff training in carbon management, supply chain linkages, community and 
stakeholder mobilisation, institutional interactions, other? 
c) Tools used: carbon and extreme weather assessment tool, capabilities development, ISO 
accreditation)? 
 
LIKELY RISKS, INCONVENIENCES, AND DISCOMFORTS 
I do not anticipate any major risk to you besides the 20-25 minutes of your time for completing 
the questionnaire. You are free to withdraw from the research anytime. Only 
pseudonyms/unique codes will be used for each participating firm. All collected data will be 
aggregated before analysis and used to design a corporate climate practices- capabilities-
performance model, which firms can use as a basis for formulating climate change response 
strategies. 
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BENEFITS OF THE RESEARCH 
This research will inform management theory and practical management decisions regarding 
the relationships between dynamic capabilities, proactive climate change practices, and firm 
performance. 
Findings from the study will form part of my doctoral thesis, with the possibility of several 
publications in management journals as well as reports to industry. 
CONFIDENTIALITY, ETHICS REVIEW, AND COMPLAINTS 
All recorded material will be kept securely in the lockers at the Faculty of Business, Sydney 
Business School, University of Wollongong and they can only be accessible to the members of 
the research team mentioned above. 
This study has been continuously reviewed by the Human Research Ethics Committee (Social 
Science, Humanities and Behavioural Science) of the University of Wollongong. If you have any 
concerns or complaints about the way this research has been conducted, you can contact the 
University Ethics Office on +61 2 4221 4457 or rso-ethics@uow.edu 
 
For any questions about the research, please contact the researchers. 
 
Thank you for your interest in this study 
 
 
Gus Manatsa 
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Appendix 2: Consent Form for Interview Participants 
Research Title: The Impact of Dynamic Capabilities of Climate Change Proactive Firms on 
Performance: The Case of Energy and Materials firms in Australia and South Africa 
I have been given information about “The Impact of Dynamic Capabilities of Climate Change 
Proactive Firms on Performance: A Study of Energy and Materials firms in Australia and South 
Africa” and discussed the research project with Gus Manatsa, who is conducting this research 
as part of a PhD degree supervised by Dr Anil Chandrakumara and Dr Geoff Kelly at the Sydney 
Business School, University of Wollongong, Australia. 
I have been advised of the potential risks and burdens associated with this research, and have 
had an opportunity to ask Gus Manatsa any questions I may have about the research and my 
participation. I consent to participate in an interview to be conducted by Gus Manatsa. I 
understand that anonymous data from the interview will be reported in Gus Manatsa’s PhD 
thesis and may also be used in publications based on this research. I understand that my 
contribution will be confidential. I also understand that apart from the 45 minutes to 60 
minutes interview session, there are no potential risks or burdens associated with this study. 
I understand that my participation in this research is voluntary, I am free to refuse to 
participate and I am free to withdraw from the research at any time, and that I do not have to 
give any reasons for withdrawing. My refusal to participate or withdrawal of consent will not 
affect my treatment in any way, my relationship with the Sydney Business School or my 
relationship with the University of Wollongong. 
If I have any enquiries about the research, I can contact Gus Manatsa (+61 2 9449 536 or +61 
410159947 and email: am640@uowmail.edu.au ) and/or Dr Anil Channdrakumara (+61 2 4221 
4034 and email: anilc@uow.edu.au) or if I have any concerns or complaints regarding the way 
the research is or has been conducted, I can contact the Ethics Officer, Human Research Ethics 
Committee, Office of Research, the University of Wollongong on +61 2 4221 4457 or email: 
research_office@uow.edu.au. 
By signing below, I am indicating my consent to: 
• participate in this research. I understand that the interview dialogue will be based on 
the research scope as mentioned in the research title above. 
• allow the data collected from my participation to be used primarily for a PhD thesis, 
and also be used in a summary form for journal publications, and I consent for it to be 
used in that manner. I understand that no information will be included that would 
identify me or my company. 
• allow the interview dialogue to be recorded by (please tick the box). 
 
Tape recording Only written notes 
Signed Date 
...../....../...... 
....................................................................... Name (please print) 
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Appendix 3: Cover Letter 
SURVEY: The Impact of Dynamic Capabilities of Climate Change Proactive Firms on 
Performance: The Case of Energy and Materials firms in Australia and South Africa 
Dear sir/madam 
 
My name is Augustine Manatsa. I am a student at Wollongong University in the Sydney Business 
School, Faculty of Business, under the supervision of Drs Anil Chandrakumara and Geoff Kelly. I 
would be honoured by your participation in a comparative (Australian and South African firms). 
 
The purpose of this interview is to gather your firm’s experiences in responding to the climate 
challenge. Specifically, I am assessing firms’ climate change practices linking that to the internal 
mechanisms and how this relates to firm performance. This will help to capture lessons that can 
be used to inform management theory and practice. 
 
It is our hope that this information can help you, the business community and management 
theory to identify capabilities required to benefit from proactively responding to this challenge. 
There are no identified risks from participating in this research as your name and that of your 
firm will not be identified. 
 
Participation in this research is voluntary and you may decline participation without 
consequence. The interview will take approximately 45 minutes to complete. You will receive 
no compensation for participating in the research study. Responses to the survey will only be 
reported in aggregated form to protect the identity of respondents that is a Doctoral thesis, 
Industry Reports, and Journal publication. Neither the researcher nor the University has a 
conflict of interest with the results. The data collected from this study will be kept in a cabinet 
for three years. 
 
This study was continuously reviewed by the Human Research Ethics Committee (Social Science, 
Humanities and Behavioural Science) of the University of Wollongong. If you have any concerns 
or complaints about the way this research has been conducted, you can contact the University 
Ethics Office on +61 2 4221 4457 or rso-ethics@uow.edu 
 
Thank you for your interest in this study 
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Appendix 4: Survey Questionnaire 
Part 1: General Information 
In this section, I ask you some basic background information about your firm. This will help me better 
understand your firm for data and research analysis purposes. No sensitive information is required. 
1. Please indicate which category best suits your occupation or position in the firm 
 
2. What is your main operational country? 
 
 
3. What is the appropriate number of full-time staff in your firm? 
 
less than 200 
 
201- 400 
 
401- 600 
 
601- 800 
 
>800 specify  
4. Please indicate the industry that best fits your firm's main business? 
 
Utilities/Energy/Electricity 
 
Manufacturing/Materials 
 
Agriculture 
 
Mining 
 
Chemical 
 
Other  
 
5. Please indicate who exerts the most influence on your firm’s climate change policies? 
 
Competitors 
 
Shareholders/institutional investors 
 
Board member 
 
CEO/Managing Director 
 
Environment executive 
 
Sustainability manager 
 
Other  
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Customers 
 
Suppliers 
 
Regulators 
 
Other  
 
PART 2: Climate Change Practices 
In this section, I ask you questions regarding your carbon and climate change practices 
perhaps as part of your sustainability framework and transition to a low carbon economy 
 
6. Please indicate where the key authority for climate change rests within your company 
 
Safety, Health, and Sustainable Development Committee 
 
CEO/Managing Director 
 
Board 
 
Sustainability Committee 
 
Environment/Sustainability Executive 
 
Other, please specify  
7. How is your firm preparing for an increasingly resource-strained world? 
 
Disclosing our carbon footprint 
 
Climate change vulnerability assessment of all operations/projects 
 
Publishing climate change reports 
 
Shifting our strategy to a climate change resilience 
 
Rigorously quantifying the financial implications of climate change 
 
Identifying climate risks and opportunities 
 
Collaborative climate scenario modelling 
 
Other, please specify  
 
8. Please indicate how much you agree or disagree with the following climate change practices for your firm 
  
Strongly 
agree Agree Undecided Disagree 
Strongly 
disagree 
Well-defined climate 
policies/procedures guide carbon 
reduction responsibility 
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Our carbon standards are more 
stringent than mandatory 
regulatory requirements 
     
Employees receive incentives for 
contributions to improved carbon 
performance 
     
Top management provides active 
support carbon management 
despite costs 
     
We use carbon cost accounting 
     
We value suppliers who pursue 
carbon-friendly practices      
Our customers care about our 
products' carbon footprint 
     
 
9. Please choose the best outcomes for our organisation from the following list of possible sustainability 
management outcomes. 
  
 To very little 
extent 
To little 
extent 
To some 
extent To great extent 
To a very great 
extent 
Carbon goals guide 
operational decisions 
     
Reductions in material cost 
due to the efficient use of 
material 
     
Reductions in the level of 
waste      
Reductions in 
process/production costs      
Increased energy use 
efficiency      
Reductions in the costs of 
emitting GHGs       
Increased organisation-wide 
learning among employees      
Better stakeholder 
relationship management       
 
10. Please choose the most appropriate climate change practices from the following list. 
  
Strongly 
agree Agree Undecided Disagree Strongly disagree 
Publish climate change 
policies and procedures      
Staff dedicated to climate 
change impacts      
  215 
 
Carbon management is 
linked to employee 
compensation 
     
Frequent carbon 
management audits and 
training 
     
Benchmarked carbon 
management performance      
Climate risks used to engage 
suppliers, partners or clients      
Use carbon accounting for 
decision-making      
Set carbon management 
indicators and goals      
 
Part 3: Climate Risks and Vulnerability: 
I seek to understand how your firm is dealing with climate exposure such as financial, 
litigation and reputational risk; market disruptions; vulnerability to physical threats such as 
extreme weather events 
 
11. Please tick all climate change risks that are likely to lead to major changes in your business 
operations, revenue or expenditure? 
 
Risks driven by changes in national and international agreements 
 
Risks driven by direct impact on infrastructure, production facilities and office buildings 
 
Risk-driven by changes in consumer preferences 
 
Risk-driven by community pressure (licence to operate) 
 
Risks driven by supply chain pressure 
 
Risks driven by climate change regulatory uncertainty 
 
Risks driven by supply chain disruptions 
 
Risks driven by litigation and reputation 
 
Other  
12. Each of the above risks has potential impacts to your firm. Please select how likely each risk is to 
impact your firm. 
  
very high 
impact 
high 
impact 
moderate 
impact 
very low 
impact 
No 
impact 
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Increased operational cost 
     
High level of discontinuities in 
business operations 
     
Loss of social licence to operate 
     
Reduction or disruption in 
production capacity      
Curtailed growth potential 
     
Reduced incentive to participate 
in emission reduction projects      
Reduction in financial 
performance      
 
13. Please indicate the extent to which the following statements describe current sustainability 
practices (including climate change) in your firm 
  
To very little 
extent 
To little 
extent 
To some 
extent 
To great 
extent 
To a very great 
extent 
We analyse carbon 
footprint of goods and 
services production 
     
We quantify carbon costs in 
producing product       
We quantify and 
incorporate carbon 
footprint costs of supply 
chain  
     
 
14. Please select the factors that have most influenced your organisation’s sustainability (climate 
change/extreme weather) issues: 
  
To very 
little 
extent To little extent 
To some 
extent 
To great 
extent 
To a very great 
extent 
Compliance with national 
regulations/policy      
Pressure from suppliers, 
partners, and clients      
Awareness of best 
practices in the industry      
Employee awareness 
     
Public awareness 
(community, media, etc.)      
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The focus on performance 
and accountability      
Firm policy 
     
15. Please choose the degree to which the following sustainability practices apply within your firm 
  
To very 
little extent 
To little 
extent 
To some 
extent 
To great 
extent 
To a very 
great extent 
Recording physical inputs (energy, 
water, materials)      
Recording physical outputs (waste, 
emissions)      
Monitoring material flows 
     
Using climate performance targets 
for physical outputs      
Product impact- climate effect of 
alternative product designs      
Product improvement to reduce 
product carbon footprint 
     
Estimation of 
carbon/environment-related 
contingent liabilities 
     
Allocation of climate related costs 
to production processes      
ISO accreditation as part of key 
performance monetary indicators 
 
 
    
 
Part 4: Capabilities and Opportunities 
This part seeks to identify your firm's internal mechanisms by which you seek to create corporate and 
competitive strategies that simultaneously deliver enhanced performance, social, and environmental 
benefits (see graphic below for some common examples) 
16. Have you recently identified any climate change opportunities that are likely lead to major change 
in your business operations, revenue or expenditure? 
Please choose appropriate categories: 
Opportunities driven by regulatory changes 
Opportunities driven by climate change impacts 
Opportunities driven by uncertainties in the market and our capabilities/technologies 
Opportunities driven by changes in consumer behaviour 
Opportunities driven by need to maintain good reputation 
Opportunities driven by intensification and frequency of extreme weather events 
Opportunities driven by cost savings and efficiency 
Other, please specify 
 
17. Each of the above drivers has potential to yield new opportunities that can impact your firm. 
Please select how likely each potential opportunity is to impact your firm. 
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very low impact low impact medium impact high impact very high impact 
Increase in capital availability 
New Investment and market opportunities 
Reduction in operational costs 
Improved energy efficiency 
Development of new products or services 
Market value of stocks increase 
Increased demand for current products/services 
 
18. Please indicate the extent to which the following apply within your firm 
To very little extent To little extent To some extent To great extent To a very great extent 
Our firm promotes a learning culture: major business decisions 
Innovation is an ongoing systematic process 
Our low carbon innovations reinforce current products 
Our firm provides a career path in carbon/sustainability innovation 
Our low carbon innovation drives how we compete 
Our firm has reconfigured to meet climate challenge 
We openly discuss climate change impacts 
 
19. Here you can specify what climate change driven innovations your firm has undertaken in the last 
10 years 
20. Please choose how much you agree or disagree with the following concerning your firm 
Strongly agree Agree Not sure Disagree Strongly disagree 
We collaborate with other organisations to identify low carbon technologies 
We understand the low carbon product needs of our clients 
Our existing products are founded on known green solutions 
We are actively promoting our climate-friendly technologies 
Accessing green market information has increased linkages between marketing and R&D 
Our firm experiments with new carbon-friendly products 
Our firm aligns new product offerings with current business and processes 
 
21. Please indicate the extent to which you agree or disagree with the following statements regarding 
your firm’s sustainability capabilities 
Strongly agree Agree Not sure Disagree Strongly disagree 
Our systems and process do not impede flexibility 
We are constantly scanning the market for new climate technologies 
We monitor external sources of new climate technologies 
Our decision making relies on proactive environmental strategy and analysis 
Key climate change knowledge is communicated across departments 
We use current knowledge to recognise low carbon opportunities 
We are good at utilising current knowledge for new climate opportunities 
 
22. Please indicate how much you agree or disagree with the following statements regarding your 
firm’s capabilities by ticking the appropriate box 
Strongly agree Agree Not sure Disagree Strongly disagree 
We constantly link new green technologies to new product ideas. 
We actively seek to develop green technologies for non-traditional markets. 
Our employees utilise their green knowledge to guide new product development. 
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We regularly use climate technologies in developing new products. 
Our firm uses iterative planning to provide continual fit with changing external environment 
We reduce climate risks and cut costs by forming networks 
 
23. 19 How many carbon-friendly products have your firm made in the last 5 years (2008-2013) 
 
Less than 1 
 
1-5 
 
6-10 
 
more than 10 
 
Other  
24. How many product life cycle assessments has your firm done in last 5 years (2008-2013)? 
 
less than 1 
 
1-2 
 
3-4 
 
more than 5 
 
Other  
 
25. What is the likely revenue contributions you are expecting from carbon-friendly products in 5 
years’ time? 
 
less than 5% 
 
5-10% 
 
11-15% 
 
greater than 15%. 
 
Please specify  
 
26. Please use the following space to provide any additional information you might have 
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Appendix 5: Interview Guide 
Research Title: The Impact of Dynamic Capabilities of Climate Change Proactive Firms on 
Performance: The Case of Energy and Materials firms in Australia and South Africa 
Section1: 
Introduction 
 
 
The basis of this interview is to allow for in-depth analysis of a number 
of key issues, options and strategies explored by your firm in response 
to the impacts of climate change. 
The interview should take 30-45 min. if you agree, I will record the 
interview sessions so that I capture everything we discuss.  
Section 2: 
General 
background 
information 
a) What is your firm’s main business? 
b) What would you consider your firm’s main products or services? 
c) How many employees does your firm have? 
d) What are the major locations of your firm’s business? 
e) What are your firms’ key climate and extreme weather events 
initiatives. 
Section 3: Key 
Questions 
 
Section 3a: Absorptiveness- to understand the climate change 
knowledge mechanisms in the firm 
 
1. Is your firm assessing its vulnerabilities to the impacts of 
climate change and identifying opportunities? What are the 
vulnerabilities and opportunities? 
2. If so, how is your firm doing this and how often does your firm 
assess climate risks and identify opportunities 
 
Section 3b: Innovativeness- to understand the innovation efforts by 
the firm to climate change risks and opportunities 
 
1. Has your firm produced or modified and marketed climate-
friendly products or operations in the past five years? Please 
give examples 
 
Section 3c: Adaptiveness 
What are your firms’ major business drivers to taking action on climate 
change? 
 
Section 3d: Proactiveness 
1. How and have you responded to these opportunities or 
opportunities? 
2. Does your firm strive to be the first to introduce new climate 
change friendly products or technologies? 
 
Section 3e: Firm Performance- to obtain climate performance 
information 
1. How important is climate change in assessing how well your 
business is doing? 
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2. Overall, what effect, if any, do you feel your firm’s climate 
change response strategy has had on performance? 
 
Closing 
 
Do you have anything more to add? 
 
Thank you for your time. 
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Appendix 6: Mahalanobis D-squared Value 
 
Observation# 
Mahalanobis 
d-squared 
p1 p2 
  19 73.299 .000 .010 
17 63.173 .001 .015 
30 56.013 .007 .104 
48 53.888 .012 .117 
13 53.459 .014 .056 
24 51.149 .023 .133 
2 50.632 .026 .093 
23 50.059 .029 .072 
29 49.953 .030 .036 
12 49.481 .033 .027 
14 49.408 .033 .012 
7 49.055 .036 .008 
 8 49.004 .036 .003 
138 48.981 .036 .001 
11 48.724 .038 .001 
18 48.085 .044 .001 
53 47.363 .050 .002 
78 46.182 .064 .008 
22 45.522 .072 .013 
6 45.084 .078 .015 
107 44.616 .085 .018 
44 43.996 .096 .031 
144 43.863 .098 .022 
5 43.831 .098 .013 
33 43.723 .100 .009 
28 43.526 .104 .007 
99 42.317 .128 .046 
133 42.076 .134 .045 
37 41.798 .140 .047 
10 41.306 .152 .072 
95 41.219 .154 .056 
38 40.555 .172 .116 
25 40.537 .172 .083 
104 39.737 .195 .201 
32 39.378 .206 .244 
128 38.625 .230 .438 
55 38.421 .237 .443 
134 37.922 .255 .567 
45 37.831 .258 .529 
101 
35 
30.427 
30.345 
.596 
.600 
.941 
.934 
87 37.624 .266 .540 
140 37.327 .277 .589 
9 36.956 .291 .666 
26 36.879 .294 .630 
36 36.766 .299 .607 
112 36.477 .310 .656 
40 35.923 .333 .796 
121 35.604 .347 .842 
90 35.530 .350 .819 
27 34.513 .395 .970 
20 34.480 .397 .960 
31 34.282 .406 .965 
147 34.251 .407 .953 
117 34.053 .417 .958 
110 34.004 .419 .948 
120 33.442 .446 .983 
39 33.314 .452 .982 
136 33.203 .457 .980 
3 32.793 .477 .992 
4 32.733 .480 .989 
1 32.565 .489 .990 
54 32.316 .501 .993 
58 32.262 .504 .991 
50 32.223 .506 .988 
79 32.105 .511 .987 
85 31.885 .522 .990 
34 31.743 .530 .991 
21 31.701 .532 .988 
132 31.559 .539 .988 
74 31.510 .541 .985 
143 31.465 .544 .980 
123 31.331 .550 .980 
43 31.217 .556 .979 
49 31.076 .563 .980 
94 31.013 .566 .975 
46 30.963 .569 .969 
126 30.938 .570 .959 
52 30.884 .573 .949 
116 30.742 .580 .951 
130 30.730 .581 .934 
42 30.528 .591 .945 
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108 30.311 .602 .917 
125 30.195 .608 .914 
97 30.016 .616 .924 
137 29.627 .636 .961 
122 29.605 .637 .948 
151 29.581 .638 .932 
84 29.506 .642 .922 
106 29.188 .657 .952 
131 29.105 .662 .945 
83 29.021 .666 .939 
86 28.980 .668 .923 
118 28.917 .671 .910 
71 28.832 .675 .900 
102 28.719 .680 .895 
119 28.653 .684 .879 
92 28.620 .685 .851 
135 28.485 .692 .851 
51 28.270 .702 .874 
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Appendix 7: Summary of Normality Statistics 
 
Variable min max skew c.r. kurtosis c.r. 
X60 1.000 5.000 .289 1.451 .998 2.503 
X61 1.000 5.000 -.602 -3.018 -.211 -.530 
X59 1.000 5.000 -.062 -.310 -.903 -2.265 
X14 1.000 5.000 .212 1.062 -.864 -2.167 
X58 1.000 5.000 .869 4.360 -.192 -.481 
X52 1.000 4.000 -.059 -.297 -.454 -1.139 
X47 1.000 4.000 -.053 -.267 -.603 -1.512 
X9 1.000 5.000 .580 2.909 -.357 -.896 
X49 1.000 5.000 -.149 -.747 -.905 -2.271 
X51 1.000 5.000 -.375 -1.883 -.131 -.330 
X44 1.000 5.000 .289 1.451 -.703 -1.764 
X45 1.000 5.000 .560 2.810 -.450 -1.128 
X33 1.000 4.000 -.033 -.164 -.580 -1.455 
X39 1.000 5.000 .162 .813 -.914 -2.293 
X28 1.000 5.000 .575 2.882 -.448 -1.123 
X30 1.000 5.000 .706 3.543 -.418 -1.049 
X31 1.000 5.000 -.194 -.975 -.463 -1.162 
X32 1.000 5.000 .213 1.067 -.817 -2.049 
X25 1.000 5.000 -.546 -2.740 -.076 -.192 
X26 1.000 5.000 -.774 -3.884 .132 .331 
X23 1.000 5.000 -.675 -3.388 .060 .152 
X24 1.000 5.000 -.831 -4.169 .292 .732 
X17 2.000 4.000 .397 1.990 -1.032 -2.588 
X18 1.000 5.000 .204 1.023 -.797 -2.000 
X11 1.000 5.000 -.162 -.812 -.747 -1.873 
X15 1.000 5.000 .225 1.131 -.804 -2.018 
X5 1.000 5.000 .825 4.139 -.442 -1.109 
X6 1.000 6.000 .288 1.442 -.633 -1.587 
X4 1.000 5.000 .021 .105 -.382 -.959 
X12 1.000 5.000 .470 2.358 .758 1.901 
X13 1.000 5.000 .173 .866 -.458 -1.149 
X1 1.000 5.000 .120 .600 -.719 -1.804 
X3 1.000 5.000 .050 .249 -.892 -2.237 
Multivariate      43.241 5.128 
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Appendix 8: Descriptive Statistics of the Dynamic Capabilities and Climate Change Proactivity 
Measures 
Factor  N Minimum Maximum Mean Std. Deviation 
X1 151 1.0 5.0 3.013 .9380 
X3 151 1.0 5.0 3.126 .9751 
X5 151 1.0 5.0 2.742 1.0675 
X6 151 1.0 6.0 3.225 .9877 
X9 151 1.0 5.0 2.801 .8643 
X10 151 1.0 5.0 2.815 .9620 
X11 151 1.0 5.0 3.172 .9505 
X12 151 1.0 5.0 2.914 1.0259 
X13 151 1.0 5.0 3.139 .8947 
X14 151 1.0 5.0 3.093 .9685 
X15 151 1.0 5.0 2.887 .9419 
X16 151 1.0 4.0 2.325 .8683 
X17 151 2.0 4.0 2.762 .7276 
X18 151 1.0 5.0 3.086 .9862 
X22 151 1.0 5.0 3.020 1.0163 
X23 151 1.0 5.0 3.225 .9031 
X24 151 1.0 5.0 3.517 .8153 
X25 151 1.0 5.0 3.437 .9492 
X26 151 1.0 5.0 3.934 .9911 
X28 151 1.00 5.00 2.7219 1.04025 
X29 151 2.00 5.00 3.1391 .89472 
X30 151 1.00 5.00 2.8146 .94801 
X33 151 1.00 4.00 2.4106 .82681 
X35 151 1.00 5.00 2.7219 .97406 
X36 151 1.00 5.00 3.8543 .85164 
X37 151 2.00 5.00 3.4901 .80720 
X38 151 1.00 5.00 3.7086 .90620 
X39 151 1.00 5.00 3.1656 1.06727 
X41 151 1.00 5.00 3.0728 .94586 
X44 151 1.0 5.0 3.066 .9499 
X45 151 1.0 5.0 2.728 1.0388 
X47 151 1.0 4.0 2.430 .8367 
X49 151 1.0 5.0 3.417 .9822 
X51 151 1.0 5.0 3.669 .9072 
X52 151 1.0 4.0 2.444 .7885 
X54 151 1.0 5.0 3.099 .9849 
X55 151 2.0 5.0 3.212 .8375 
X58 151 1.0 5.0 2.589 1.0849 
X59 151 1.0 5.0 3.179 1.0651 
X60 151 1.0 5.0 3.073 1.0900 
X61 151 1.0 5.0 3.550 .9845 
Valid N 
(listwise) 
151     
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Appendix 9: Communalities 
  
 Initial Extraction 
 X1 1.000 .636 
X3 1.000 .557 
X4 1.000 .762 
X5 1.000 .592 
X6 1.000 .681 
X9 1.000 .667 
X10 1.000 .677 
X11 1.000 .613 
X12 1.000 .663 
X13 1.000 .696 
X14 1.000 .674 
X15 1.000 .710 
X17 1.000 .719 
X18 1.000 .914 
X20 1.000 .608 
X23 1.000 .655 
X24 1.000 .763 
X25 1.000 .759 
X26 1.000 .629 
X27 1.000 .668 
X28 1.000 .599 
X29 1.000 .708 
X30 1.000 .592 
X33 1.000 .635 
X34 1.000 .703 
 
 Initial Extraction 
X35 1.000 .633 
X37 1.000 .823 
X38 1.000 .649 
X39 1.000 .653 
X41 1.000 .569 
X42 1.000 .955 
X43 1.000 .756 
X44 1.000 .618 
X45 1.000 .686 
X46 1.000 .699 
X47 1.000 .894 
X48 1.000 .880 
X49 1.000 .677 
X50 1.000 .679 
X51 1.000 .705 
X52 1.000 .838 
X55 1.000 .814 
X56 1.000 .566 
X57 1.000 .903 
X58 1.000 .690 
X59 1.000 .606 
X60 1.000 .714 
X61 1.000 .648 
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Appendix 10: Measurement Items for Variables and their Variance 
Code Items and Observed Variables Loadings Eigenvalues %of 
variance 
 
X1 
X3 
X9 
X10 
X14 
Factor 1- Knowledge acquisition (KA) 
Scan market for new climate technologies 
Promote learning culture 
Acquire climate technologies externally 
System flexibility promoted 
Proficiency in reactivating existing 
knowledge 
 
.649 
.579 
.623 
.480 
.679 
8.185 18.153 
 
X4 
X12 
X13 
Factor 2- Knowledge Assimilation (KAss) 
Career path for carbon/sustainability 
Proactive environment strategy decision-
making 
Use current knowledge to recognise low 
carbon opportunities  
 
.462 
.669 
.592 
6.571 14.921 
 
X5 
X6 
Factor 3- Knowledge transformation (KT) 
Industry collaboration for low carbon 
opportunities 
Openly discuss climate change impacts 
 
.732 
.811 
5.555 8.546 
 
X11 
X15 
Factor 4- Knowledge exploitation (KE) 
Collect industry information to inform 
climate decisions 
New product ideas matched with new green 
technologies  
 
.417 
.409 
2.410 3.7.07 
 
X23 
X24 
Factor 5- Customised carbon technologies 
(CCT) 
Regularly apply climate technologies in new 
products 
Develop green technologies for non-
traditional markets 
 
.493 
.777 
2.228 3.428 
 
X18 
X17 
Factor 6- Cost reduction efficiency (CRE) 
Reductions in level of waste 
Reductions in process/production costs 
 
.916 
.685 
2.134 3.428 
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X25 
X26 
Factor 7- Change business model (CBM) 
Know the low carbon product needs of 
customers 
Product improvement analysis 
 
.837 
.634 
2.134 3.323 
 
X27 
X28 
X29 
X30 
Factor 8- Climate change dedication (CCD) 
Staff dedicated to climate change 
Low carbon guides how we compete 
Current products based on known green 
solutions 
Reconfiguration to meet climate change 
 
.668 
.459 
.666 
.654 
1.966 3.059 
 
X33 
X34 
X35 
X37 
X38 
Factor 9-Climate change focused decision 
making (CCFDM) 
Use carbon accounting for decision-making 
Link employee compensation to carbon 
management 
Carbon goals guide operational decision-
making 
Use carbon cost accounting 
Iterative planning for continual fit with 
external environment 
 
.893 
.696 
.615 
.882 
.718 
 
1.779 2.837 
 
X39 
X41 
Factor 10-Climate change supply chain 
management (CCSM) 
Value suppliers who pursue carbon-friendly 
practices 
Use climate risks to engage suppliers, 
partners or clients 
 
.531 
.762 
1.746 2.767 
 
X49 
X51 
 
X59 
X61 
Factor 11-Climate change partnership (CCP) 
Conduct product impacts analysis 
Rigorously quantifying the financial 
implications of climate change 
Monitor material flows 
Allocate climate- related costs to production 
processes 
 
.448 
.770 
 
.446 
.721 
1.615 2.584 
 Factor 12- Climate change reporting (CCR)  1.505 2.416 
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X45 
X44 
Publish climate change policies and 
procedures 
ISO accreditation as part of key 
performance monetary indicators 
.589 
.521 
 
 
X47 
 
X52 
Factor 13- Regulatory Proactivity (RP) 
Estimate of carbon/environment- related 
contingent liabilities 
Carbon standards are more stringent than 
mandatory regulatory requirements 
 
.846 
 
.851 
 
1.360 2.293 
 
X58 
X60 
X59 
Factor 14- Operational Improvement (OI) 
Climate change vulnerability assessment of 
all operations 
Use climate performance targets for 
physical outputs 
Monitor material flows 
 
.449 
.508 
.446 
1.352 2.165 
 Total variance explained   69.925 
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Appendix 11: Path Diagram for the Dynamic capabilities, Climate Change Proactiveness and 
Firm Performance Relationship 
ABC- Absorptive capability; IC- Innovative capability; ADC- Adaptive capability; CCP- Climate 
change proactivity; CFP- competitive firm performance; KA-Knowledge Acquisition; KAS- 
Knowledge Assimilation; KT- Knowledge Transformation; KEA-Knowledge Application 
Evaluation; CRE-Cost Reduction Efficiency; CCT-Customised Carbon Technologies; CBM-Change 
Business Model; CCD-Climate Change Dedication; CCFDM-Climate Change Focused Decision 
Making; CCSCM-Climate Change Supply Chain Management; CCR-Climate Change Reporting; RP-
Regulatory Proactivity; CCP-Climate Change Partnerships; OI-Operational Improvement 
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Appendix 12: Congeneric Measurement Model for Innovative Capabilities 
 
 
Appendix 13: Congeneric Measurement Model for Adaptive Capabilities 
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Appendix 14: Congeneric Measurement Model for Absorptive Capabilities 
 
 
Appendix 15: Congeneric Measurement Model for Climate Change Proactivity 
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Appendix 16: Final Dynamic Capabilities Measurement Model 
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Appendix 17: Content Analysis Matrix 
Items Category % SAV
1 
SAV
2 
SAV
3 
SAV
4 
AUV5 AUV6 AUV7 
Market 
scanning 
(1) Always 
(2) Sometimes 
(3) Never 
42.8 
57.2 
 
(2) 
(1)  
(2) 
 
(2) 
 
(2) 
(1) (1) 
Observe 
external sources 
of climate 
impacts 
(1) High priority 
(2) Medium 
priority 
(3) No priority 
57.1 
14.3 
28.6 
(1) (1)  
(2) 
 
 
(3) 
(1) (1)  
 
(3) 
Promotion of 
learning culture  
(1) Always 
(2) Sometimes 
(3) Never 
28.5 
42.9 
28.6 
(1)  
(2) 
 
 
(3) 
(1)  
(2) 
 
 
(3) 
 
(2) 
Carbon career 
path for staff 
(1) Always 
available 
(2) Sometimes 
available 
(3) Not available 
14.3 
14.3 
 
71.4 
 
(2) 
 
 
 
(3) 
 
 
 
(3) 
(1)  
 
 
(3) 
 
(2) 
 
 
 
(3) 
Climate impacts 
openness 
(1) Yes, fully 
open 
(2) Yes, but 
controlled 
(3) Not open 
14.3 
85.7 
 
(2) 
(1)  
(2) 
 
(2) 
 
(2) 
 
(2) 
 
(2) 
Carbon tech 
collaboration 
(1) Always 
(2) Sometimes 
(3) Never  
42.8 
28.5 
28.6 
(1) 
 
(1) (1)  
(2) 
 
 
(3) 
 
 
(3) 
 
(2) 
Experiment 
with new 
carbon ideas 
(1) Always 
(2) Occasionally 
(3) Never 
14.3 
85.7 
 
(2) 
 
(2) 
(1)  
(2) 
 
(2) 
 
(2) 
 
 
(3) 
Systems 
flexibility to 
change 
(1) Highly 
(2) Some 
(3) Not flexible 
 
100 
 
(2) 
 
(2) 
 
(2) 
 
(2) 
 
(2) 
 
(2) 
 
(2) 
Utilise 
knowledge of 
clients to 
identify carbon 
needs 
(1) Always 
(2) Sometimes 
(3) Never  
14.2 
57.1 
28.5 
(1)  
(2) 
 
(2) 
 
(2) 
 
(2) 
 
 
(3) 
 
 
(3) 
Utilise 
knowledge for 
new climate 
opportunities 
(1) Always 
(2) Sometimes 
(3) Never  
42.8 
42.8 
14.4 
(1) (1) (1)  
(2) 
 
(2) 
 
(2) 
 
 
(3) 
Staff knowledge 
for developing 
green tech 
products 
(1) Always 
(2) Sometimes 
(3) Never  
14.4 
28.6 
57.0 
(1)  
(2) 
 
 
(3) 
 
 
(3) 
 
(2) 
 
 
(3) 
 
 
(3) 
Match new 
green tech with 
products 
(1) Yes, fully 
(2) Occasionally 
(3) Never  
 
42.8 
57.2 
 
(2) 
 
(2) 
 
(2) 
 
 
(3) 
 
 
(3) 
 
 
(3) 
 
 
(3) 
Reactivating 
knowledge 
proficiency 
(1) Highly 
(2) Some 
(3) None  
57.2 
43.8 
(1) (1)  
(2) 
(1) (1)  
(2) 
 
(2) 
Climate 
footprint cost 
calculation 
(1) Yes, 
advanced 
(2) Yes, learning 
(3) No 
14.4 
57.2 
14.4 
 
(2) 
 
(2) 
 
(2) 
(1)  
(2) 
 
(2) 
 
 
(3) 
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Climate impacts 
identification 
(1) Advanced 
(2) Learning 
(3) Not bothered 
42.8 
42.8 
14.4 
(1) (1) (1)  
(2) 
 
(2) 
 
 
(3) 
 
(2) 
Apply climate 
technologies 
in new 
products 
(1) Always 
(2) Sometimes 
(3) Never 
 
57.1 
42.8 
 
(2) 
 
(2) 
 
 
(3) 
 
(2) 
 
 
(3) 
 
 
(3) 
 
(2) 
Develop green 
technologies 
for non-
traditional 
markets 
(1) Yes, advanced 
(2) Yes, learning 
(3) No 
 
71.4 
29.6 
 
(2) 
 
 
(2) 
 
(2) 
 
(2) 
 
 
(3) 
 
 
 
(3) 
 
(2) 
Reductions in 
level of waste 
(1) Yes, advanced 
(2) Yes, learning 
(3) No 
100 (1) (1) (1) (1) (1) (1) (1) 
Reductions in 
process/produ
ction costs 
(1) Yes, advanced 
(2) Yes, learning 
(3) No 
71.4 
29.6 
(1) (1) (1)  
(2) 
 
(2) 
(1) (1) 
Know the low 
carbon 
product needs 
of customers 
(1) Yes, advanced 
(2) Yes, learning 
(3) No 
 
57.1 
42.9 
 
(2) 
 
(2) 
 
 
(3) 
 
(2) 
 
 
(3) 
 
 
(3) 
 
(2) 
Product 
improvement 
analysis 
(1) Always 
(2) Sometimes 
(3) Never 
71.4 
29.6 
(1) (1) (1)  
(2) 
(1) (1)  
(2) 
Low carbon 
guides how we 
compete 
(1) Always 
(2) Sometimes 
(3) Never 
29.6 
 
71.4 
(2)  
 
(3) 
 
 
(3) 
 
 
(3) 
 
 
(3) 
 
 
(3) 
(2) 
Reconfigure to 
meet climate 
change 
(1) Yes, advanced 
(2) Yes, learning 
(3) Not bothered 
 
100 
 
(2) 
 
(2) 
 
(2) 
 
(2) 
 
(2) 
 
(2) 
 
(2) 
Link employee 
compensation 
to carbon 
management 
(1) Always 
(2) Sometimes 
(3) Never 
14.3 
29.6 
57.1 
 
(2) 
 
 
 
(3) 
 
 
(3) 
(1) 
 
 
 
 
(3) 
 
(2) 
 
 
(3) 
Carbon goals 
guide 
operational 
decision-
making 
(1) Always 
(2) Sometimes 
(3) Never 
 
71.4 
29.6 
 
(2) 
 
(2) 
 
(2) 
 
(2) 
 
 
(3) 
 
(2) 
 
 
(3) 
Use climate 
risks to engage 
suppliers, 
partners or 
clients 
(1) Yes, advanced 
(2) Yes, learning 
(3) No 
 
71.4 
29.6 
 
(2) 
 
(2) 
 
(2) 
 
(2) 
 
 
(3) 
 
(2) 
 
 
(3) 
Quantify 
financial 
implications of 
CC 
 
(1) Yes, advanced 
(2) Yes, learning 
(3) No 
 
71.4 
29.6 
 
(2) 
 
(2) 
 
(2) 
 
(2) 
 
 
(3) 
 
(2) 
 
 
(3) 
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Publish 
climate 
change 
policies and 
procedures 
(1) Always 
(2) Sometimes 
(3) Never 
29.6 
57.1 
14.3 
(1) 
 
 
(2) 
 
(2) 
 
(2) 
 
 
(3) 
(1)  
(2) 
Allocate 
climate- 
related costs 
to production 
processes 
(1) Always 
(2) Sometimes 
(3) Never 
 
57.1 
42.9 
 
(2) 
 
(2) 
 
(2) 
 
(2) 
 
(2) 
 
 
(3) 
 
 
(3) 
Carbon 
standards are 
more stringent 
than 
mandatory 
regulatory 
requirements 
(1) Significantly 
(2) Mediocre 
(3) No difference 
42.9 
28.5 
28.6 
(1)  
(2) 
(1) 
 
 
(2) 
(1) 
 
 
 
 
(3) 
 
 
(3) 
Estimate of 
carbon related 
contingent 
liabilities 
(1) Yes, advanced 
(2) Yes, learning 
(3) No 
 
57.1 
42.9 
 
(2) 
 
(2) 
 
(2) 
 
(2) 
 
(2) 
 
 
(3) 
 
 
(3) 
Assess climate 
change 
vulnerability 
of all 
operations 
(1) Yes, advanced 
(2) Yes, learning 
(3) No 
 
57.1 
42.9 
 
(2) 
 
(2) 
 
 
(3) 
 
(2) 
 
(2) 
 
 
(3) 
 
 
(3) 
Use climate 
performance 
targets for 
physical 
outputs 
(1) Yes, advanced 
(2) Yes, learning 
(3) No 
14.3 
28.5 
57.1 
(1) 
 
 
(2) 
 
 
(3) 
 
(2) 
 
 
(3) 
 
 
(3) 
 
 
(3) 
% = percentage of firms responding to a specific category  
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Appendix 18: Coding Procedure and Example 
Decision rules for Coding 
The dynamic capabilities, firm performance, institutional presence and proactive climate change 
practices themes and sub-themes inform the criteria to be used to decide presence of beyond 
compliance 
Charts, captions, and diagrams found in archival documents and obtained via interviews were 
not included in the analysis to minimise subjectivity 
Each sentence that must match one of the themes/sub-themes under the under the 4 constructs 
subitems 
Table A18 Coding example: Proactiveness 
Proactiveness 
Transcript Initial coding  Classification Factor 
“We regularly participate in 
industry-driven initiatives either 
here in South Africa, regionally or 
overseas. These forums provide us 
with the opportunity to learn more 
about the climate change and 
what other companies are doing to 
reduce these impacts on their 
businesses. Important to us is what 
might future markets look like for 
our business following the 
disturbances caused changing 
climatic conditions.” (SAIV1)  
Some firms 
seeking capacity 
to peer into the 
future 
Firms are 
experienced 
Firms aware 
climate 
disturbances 
Firms are free 
to collaborate 
with industries 
partners 
Opportunities for 
firms to decide on 
partnerships  
    
“While there has been much 
negativity between industry and 
government in Australia, 
especially with the previous Labour 
government, we have actively 
Firms keen to 
understand 
climate policy 
Firms decide 
on regulatory 
issues to actor 
on 
Opportunities to 
influence policy 
formulation 
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sought to be involved in the 
climate change policy debates. 
There is really no point watching 
the feds putting together policy 
mechanisms that have the 
potential to affect negatively our 
business from a distance. I have 
personally visited the relevant 
government offices, especially the 
Climate change department to get 
a direct explanation of the various 
white papers from the officers 
involved.” (AuIV5) 
Firms improving 
regulatory 
expertise 
Firms 
communicate 
with regulatory 
bodies 
    
“To become carbon neutral, we 
have entered into a new joint 
energy company we focus on 
generating power for our business 
and country. This involves a mix of 
renewable and clean energy 
sources. This not only helps us 
reduce our carbon footprint but 
tap into the new low carbon 
market opportunities.” (SAIV3) 
Firms record 
physical inputs 
and outputs 
Proactive action 
on new energy 
sources 
 
Firms have 
freedom to 
identify new 
climate-
friendly 
business 
Firms strategy on 
climate-friendly 
operations 
    
“I feel as a business, we have 
always been able to adapt to any 
changes in weather patterns. We 
have begun setting our reporting 
mechanisms” (SAIV2) 
Firms employees 
are learning to 
report carbon 
Firms setting 
reporting targets 
Willingness to 
be carbon 
transparent 
Opportunities for 
firms to quantify 
and report 
climate change 
activities 
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Appendix 19: Sample Firms’ Drivers for Climate Change Action 
 
Firm Firm Profile Drivers for 
Climate 
Proactivity 
Key Initiatives Capabilities for 
Building Climate 
Proactivity 
SAIV1 Business: Oil and gas 
explorations 
Products: Petrochemicals 
Synthetic fuels 
Employees: 30,000 
Location: Johannesburg, 
South Africa 
Interview: Sustainability 
Executive 
Climate impacts 
Regulation 
Development of 
new 
technologies 
Changes in 
market and 
stakeholder 
expectations 
Growth 
opportunities 
Create value 
sustainably 
Freshwater 
scarcity-supply 
and regulatory 
risk 
Technological 
R&D centre 
Sustainable 
partnerships 
Collaborations 
Taking the firm 
to new frontiers 
New energy 
business for low 
carbon economy 
Partnerships for 
water sense 
CEO Water 
Mandate 
Identify CC 
impacts 
opportunities 
Technological 
Innovation 
Shared value 
Knowledge- skills 
development 
Intellectual capital 
Knowledge-based 
climate assets 
Business continuity 
plans 
 
 
SAIV2 Business: Energy utilities 
Products: electricity, wind 
power 
Employees: 12,000 
Location- Johannesburg, 
South Africa 
Interviewee: Environment 
Health and Sustainability 
(EHS) Director 
More frequent 
and intense 
storm events 
Less water 
availability 
Energy efficiency 
Work with 
government to 
develop policy 
and technology 
change 
Develop cost-effective 
engineering 
safeguards for tailings 
facilities 
Enhanced relationship 
with key stakeholders 
Business continuity 
plans 
SAIV3 Business: Mining 
Products: mineral sands- 
titanium 
Employees: 1700 
Location- Richards Bay, South 
Africa 
Staff: Sustainable 
Development and 
Governance Director 
 
Regulatory 
compliance 
Poor energy use 
efficiency 
Carbon tax 
 
 
Post-mining 
revegetation 
Re-use of CO2 
gas as energy 
source 
Energy efficiency 
standards for 
each business 
unit 
R&D 
Knowledge 
Water re-use 
technology 
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Utilise climate 
science 
Staff training on 
CC impacts 
Across industry 
participation 
Engage with 
local 
communities 
SAIV4 Business: mining, energy 
Product: Iron, gold 
Employees: 2300 employees 
Location: Durban, South 
Africa 
Interviewee: CEO, 
Environment Manager 
Social licence to 
operate 
Regulatory 
compliance 
Resource use 
efficiency 
Minimise supply 
chain impact 
Rising energy 
costs 
Water stress 
 
Shared value 
Enviro and social 
impact 
assessment 
Community 
engagement 
Set targets 
Carbon 
Disclosure 
Supply chain 
assessment 
Mine water 
management 
plan 
Carbon accounting 
Benchmarking 
capabilities 
Adaptation to 
changing operational 
environment 
Business continuity 
plans 
 
AUIV5 Business: dedicated provider 
of specialised chemical 
products plus specialist 
services to mines and farming 
Location: Melbourne, 
Australia 
Interviewee: Strategy 
Executive, Environment 
Manager 
 
Operational 
inefficiencies 
Community 
pressure 
Social licence to 
operate 
Minimise 
litigation costs 
Energy efficiency 
Climate resilient 
products and 
production 
processes 
Climate 
extremes- 
Add value at 
every stage 
Incorporate 
climate change 
into 
performance 
measures 
Participate in 
climate change 
regulatory policy 
Quantifying 
environmental 
impacts of 
products and 
processes (LCA) 
Stakeholder 
engagement 
Customised 
knowledge 
Product and service 
innovation 
Intellectual capital 
R&D 
Innovative product 
application 
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minimise supply 
chain impacts 
 
Board initiated 
climate change 
accountability 
Environment 
impact 
assessment 
Clean energy 
sources 
AUIV6 Location: Australia 
Business: Mining, Agriculture 
Products: coal, iron, 
chemicals 
Concern over 
climate change 
threats 
Want to increase 
our reputation 
Desire surpass 
more regulatory 
requirements 
Decreased 
demand for 
thermal coal and 
steel 
Water 
conservation 
and lower GHG 
emissions 
Climate 
modelling 
Internal climate 
change risk 
assessment  
Develop energy 
efficient technologies 
Reinforce 
infrastructure 
Relocate business 
centres to less climate 
prone areas 
AUIV7 Location: Australia 
Business: Chemicals 
Products: Chemicals 
Employees: 1600 
Inadequate 
water supplies 
Carbon tax 
Reduce litigation 
costs 
Improve energy 
use efficiency 
Protect 
infrastructure 
Improve water 
use efficiency 
Environment 
impact 
assessment 
Understanding 
climate change 
impacts into the 
future- different 
regions 
 
Develop water 
strategy for flooding 
and drought 
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Appendix 20: Transcript Example 
Respondent: SAIV3 
Location: Rosebank, Johannesburg, South Africa 
Date: 27 November 2014 
Duration: 78 minutes 
 
Situation: The interview takes place at SAIV3’s office in an industrial suburb of Rosebank in 
Johannesburg. We use one of the meeting rooms to conduct the interview. The SAIV3 manager 
felt that we were unlikely to be interrupted by phone calls in the meeting room. The room is 
also located in a quiet corner, furthest away from the busy reception area. 
 
Q  What is your firm’s main business? 
A  We are an integrated energy and chemical company 
Q What would you consider your firm’s main products or services? 
A Hmm…we produce fuels, chemicals, and renewable electricity 
Actually, we are the largest producer of liquid fuels in Africa 
Q How many employees does your firm have? 
A More than 35 000 working in 38 countries 
Q What are the major locations of your firm’s business? 
A Our head office is here in South Africa but we have operations in a number of countries 
including USA, Zimbabwe, Ghana and Australia 
Q What are your firms’ key climate change initiatives 
A Climate change is dealt with as part of our safety, health, and environment. Back in 2000, our 
company formally incorporated sustainable development to guide us towards achieving a 
strategic objective. 
Through this effort, we have now developed a sustainable development management 
framework 
The framework guides how we operate, set our climate change targets to minimise risks and 
take advantage of opportunities. It guides our carbon reporting mechanism in our effort to 
meet our sustainable development goals.  
Q Is your firm assessing its vulnerabilities to the impacts of climate change and identifying 
opportunities? What are the vulnerabilities and opportunities? 
A We participate in the Carbon Disclosure Project which helps us identify and quantify both our 
carbon footprint and risks of changing climate 
We are also involved in the United Nations Global Compact which covers more than 
environmental issues 
Risks for us include: 
regulatory, physical and reputational risks 
We have experienced some interruptions to our business operations changing weather e.g. 
delays and difficulties in accessing fuel and reliable water for our power plants 
With regards to opportunities: 
We envisage growth in clean technology especially renewable energy and energy production 
with low fossil fuel use. There are indications that there will be more demand for energy-
efficient technologies 
Q Where does your firm obtain information about the impacts of climate change 
A We follow closely the IPCC, major Climate Change research hubs. 
Here in South Africa, NGOs such as WWF have been useful and we collaborate closely with 
government, especially the Dept. of Environment.  
Q Does your firm participate in local and regional discussions on climate 
A For us, strategic growth cannot be separated from sustainable development and ensuring our 
employees are well looked after.  
Q If so, how is your firm doing this and how often does your firm assess climate risks and identify 
opportunities 
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A We fill out the CDP questionnaires on carbon disclosure and Water Use every year. We have 
been doing this since 2009 
This effort is helping frame our thinking especially how to incorporate climate change risk into 
our primary business risk framework 
Q Is climate change openly discussed within your organisation? 
A Because of the materiality of climate change, it is openly talked about at all levels within the 
company 
One of main responsibility here is to provide training across departments on the known and 
likely impacts of climate change on operations and physical infrastructure and our reputation 
Q Has your firm produced or modified and marketed climate-friendly products or operations in 
the past five years? Please give examples 
A Water security impacts our sustainability as a business, as an economy and as a society. By 
optimising our own operations and partnering with communities, industries, and governments, 
we believe we can develop a culture of water sense – and make a difference. Because 
together, we are better. 
In addition to renewal energy and low carbon fuels, we are working on improving our plant's 
processes by reducing the carbon intensity of the products we produce.  
Q Have there been a major or minor product or operations changes due related to climate 
change in the past five years? 
A We are in a time of transition, a transition to clean energy, a transition of power to emerging 
markets, in societal expectations. 
A transition in climate and how to adapt to this change, a transition in how value is created. All 
these changes are strategic for business development and growth 
One way of conceptualising the implications of change for business is by using the concept of 
capital and income 
Q Have you witnessed major market changes recently related to extreme climate events? How 
do you with such changes? 
A Yes, we value the need for low fossil fuel, more efficient energy systems, and products 
Q What are your firms’ major business drivers to acting on climate change? 
A On the market side, renewable energy is major 
On our operational side, there is a growing number that includes, threats to the stability of 
infrastructure- most of our plants are in coastal areas; water use efficiency is key to our 
growth- with climate change we have witnessed increasing frequency droughts making 
availability 
Energy efficiency is a major driver for us. The energy costs especially here in South Africa have 
increased 10-fold in the past 5 years. That is  
Q How do you identify climate change impacts opportunities and risks 
A Extensive discussions and consultations across department, and collaboration  
Q How do you respond to these risks or opportunities? 
A Through our sustainable development framework as discussed before. We harness 
collaborative opportunities between organisations such as firms, universities, research 
institutions and NGOs 
Q Does your firm manage climate change beyond regulatory compliance? 
A Definitely, we see more value in do more than responding to regulatory requirements or 
obligation 
Q Does your firm plan to be first to introduce new climate change friendly products or 
technologies? 
A R25m per year is invested in skills development by partnering with universities to maintain 
research capacity in those institutions. Skills development capacity is the key to maintaining an 
inflow of researchers with fresh ideas from universities that Sasol partners with. 
Q Compared to six years ago, how have your climate-friendly sales been going 
A We are increasing our focus on developing renewable products. We try to listen to our 
stakeholders and adjust our operational and production approaches to suit their changing 
demands.  
Q Of these sales, what percentage do the climate-friendly products contribute 
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A The figures are available on our consolidated reports that incorporate annual sustainability 
report 
Q Has this trend been increasing or decreasing? 
A We expect an increase in the range of liquid fuels we offer 
Q How does this compare with your competition? 
A We are leading in carbon-friendly and renewable electricity.  
Q How important is climate change in assessing how well your business is doing? 
A We factor in climate change in assessing our business performance guided by our sustainability 
framework 
We are seeing great productivity, respect, and understanding of each individuals’ role in 
continuing to build a globally respected, innovative enterprise that reaches new frontiers, 
excellence, and safety every day. 
Q Besides the impacts of climate change, what other factors do you think to contribute to the 
performance of business? Why? 
A Yes. More specifically, sustainable value. This requires maintaining or increasing our stocks of 
capital assets that include natural and human resources, health, intellectual, financial and 
manufacturing and social capital. 
Innovation is driven by challenging the status quo and unlocking untapped potential. For 
example, we have built a research innovation centre, pooling, and partnering with researchers 
from universities based in SA. 90% of our research and development is based in SA. Focus 
areas include: - Refining Technologies, Fuels Technologies, Alternative technologies 
Alternative energy- pushing to find ways by which we can move away from being a heavy fossil 
fuel based company into a brighter future 
Want to come up with other mechanisms to improve their products through research. 
Most of our operating plants use in-house technologies and Sasol will continue to look for 
ways to improve these by enhancing our environmental compliance, final product saleability in 
compliance to changing market requirements 
Q Overall, what effect, if any, do you feel your firm’s climate change response strategy has had 
on performance? 
A We are in the process of progressing our drive to contribute as part of a bigger system that 
supports and enhances our environment, relationships, and collectives. This means Sasol 
strives to ensure that value that we create for the lives we build has the longevity for everyone 
By being able to disclose our carbon footprint we are seeing improvements in our climate 
change performance. 
Q Is there anything more you would like to add? 
A The world is changing, developing, consuming, shifting, questioning, and creating. Change can 
often sound like a bad thing- climate change is a headline issue around the world, increasing 
consumption, widening social disparity, decreasing resources, great volatility. 
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Appendix 21: Summary of Structural Model- Hypothesised Relationships 
Antecedent variable → 
Consequent variable 
Regression 
weight 
Standard 
error 
Critical 
ratio 
p 
value 
Standardised 
regression 
weight 
Hypothesised relations 
Absorptive capability → 
Climate change proactivity 
Innovative capability → 
Climate change proactivity 
Adaptive capability → 
Climate change proactivity 
Institutional capacity → 
Climate change proactivity 
 
Absorptive capability → 
Firm performance 
Innovative capability → 
firm performance 
Adaptive capability → 
firm performance 
Institutional capacity → 
firm performance 
 
0.53 
 
0.27 
 
0.161 
 
0.44 
 
 
0.78 
 
0.66 
 
0.58 
 
0.11 
 
0.21 
 
0.24 
 
0.21 
 
0.10 
 
 
0.34 
 
0.25 
 
0.21 
 
0.09 
 
2.1 
 
2.5 
 
5.2 
 
2.4 
 
 
4.6 
 
1.8 
 
1.6 
 
-0.5 
 
.035 
 
.019 
 
.009 
 
.023 
 
 
*** 
 
.065 
 
.051 
 
0.63 
 
0.23 
 
0.15 
 
0.13 
 
0.50 
 
 
0.14 
 
0.09 
 
0.07 
 
-0.07 
 
Control relationships 
Absorptive capability → 
Firm size 
Innovative capability→ 
Firm size 
Adaptive capability→ 
Firm size 
Climate change proactivity→ 
Firm size 
Institutional capacity→ 
Company size 
 
 
 
0.55 
 
0.48 
 
0.57 
 
0.39 
 
-0.03 
  
 
 
 
0.18 
 
0.05 
 
0.09 
 
0.17 
 
0.09 
  
 
 
 
6.9 
 
4.8 
 
3.9 
 
3.7 
 
-0.8 
 
 
 
0.17 
 
0.14 
 
0.15 
 
*** 
 
.0541 
 
 
 
0.41 
 
0.13 
 
0.19 
 
0.21 
 
-0.09 
***p <.001 
  
  247 
 
Appendix 22: Mediation Test of the Structural Models of the Constructs and Their 
Variables 
Further results validation (i.e., that DC and IP do not directly affect firm performance), mediation 
analyses was conducted. The analyses are presented in this appendix. The analysis involved the 
establishment of a congeneric or base model that had all paths (direct/indirect). This foundation 
model had all the hypothesised paths. By creating a model that constrained the independent to 
dependent construct to zero and comparing the constrained model with the foundation model, 
each mediated impact was tested. The decision was guided by the level of increase of the χ2. 
Where the χ2 significantly increases, there is an indication of partial mediation while full 
mediation is represented by a significant increase in χ2. Further mediation effect, bootstrapping 
was conducted by computing the uneven confidence interval related to each indirect effect with 
a bootstrap. This approach is considered in the literature as being more reliable than the normal 
distribution in whose the Sobel test is based (Qureshi, et al., 2009). Where a zero represents the 
confidence interval of the asymmetry, the indirect impact is considered insignificant and 
therefore reflects no mediation and vice versa (Mackinnon et al., 2004). This mediation test is 
more robust, strict, and ideal for structural models (Quesh et al., 2009). The results of the 
mediation are presented in the table below. 
The table below reflects a lack of significant direct effect of IP on DC; DC on CA; and IP on Firm 
Performance (PFT). On the other hand, there is significant effect of DC on CCP; DC on MG; CCP 
on MG and DC on PFT 
Table A25 Direct and Indirect effects of various constructs (mediation models) 
Parameters Relationship Direct Beta Indirect (CI) 
Structural paths    
Institutional presence→ Dynamic Capabilities 0.30* 0.32 0.001 
Dynamic Capabilities→ Climate Change Proactivity   0.43* 0.347 
Dynamic Capabilities→ Cost advantage 0.18* 0.13 0.218 
Climate Change Proactivity → Cost Advantage  0.40* 0.000 
Institutional presence→ Cost advantage 0.10* 0.08 0.108 
Dynamic Capabilities→ market growth  0.25 0.220 
Climate Change Proactivity → market growth 0.65 0.41 0.282 
Institutional presence→ market growth 0.27 0.33 0.001 
Dynamic Capabilities→ Profitability 0.18* 0.10 0.235 
Climate Change Proactivity → Profitability  0.58*  
Institutional presence→ Profitability  0.17 0.000 
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Note: IP: institutional presence; DC: dynamic capabilities; CA: cost advantage; PFT: profitability; 
CCP: climate change proactivity; MG: market growth. Firm Performance is represented by PFT, 
MG and CA. 
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Appendix 23: Summary of Communalities for Key Variables. Extraction Method: 
Principal Component Analysis 
Variable Communality % >0.5 extraction 
 Initial Extraction  
Climate Change Proactivity (CCP) 1.000 0.727 93 
Absorptive capabilities (ABC) 1.000 0.667 86 
Adaptive capabilities (ADC) 1.000 0.651 75 
Innovative capabilities (IC) 
Institutional presence 
1.000 
1.000 
0.568 
0.675 
68 
82 
   Source- primary data 
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Appendix 24: Standard Regression Weights of Variables 
Construct items Estimate 
Innovative Capabilities Construct  
X24 <--- CDT_1 .830 
X23 <--- CDT_1 .681 
X18 <--- CRE_1 .562 
X26 <--- CBM_1 .604 
X25 <--- CBM_1 .837 
X17 <--- CRE_1 .482 
Absorptive Capabilities  
X13 <--- KAS_1 .776 
X12 <--- KAS_1 .555 
X4 <--- KAS_1 .927 
X6 <--- KT_1 .481 
X5 <--- KT_1 .457 
X9 <--- KA_1 .546 
X3 <--- KA_1 .612 
X1 <--- KA_1 .771 
X10 <--- KA_1 .629 
X14 <--- KA_1 .578 
X11 <--- KE_1 .869 
X15 <--- KE_1 .402 
Adaptive Capabilities   
X39 <--- CCSCM_1 .583 
X32 <--- CCD_1 .459 
X30 <--- CCD_1 .610 
X28 <--- CCD_1 .687 
X33 <--- CCSCM_1 .561 
Climate change proactivity  
X45 <--- CCR_1 .640  
X44 <--- CCR_1 .546  
X49 <--- CCP_1 .640  
X58 <--- OI_1 .743  
X51 <--- CCP_1 .632  
X60 <--- OI_1 .778  
X50 <--- 
Regulatory 
proactivity 
.813 
 
X47 <--- 
Regulatory 
proactivity 
.984 
 
X61 <--- CCP_1 .522  
X59 <--- CCP_1 .695  
Institutional Presence   
X38 <--- ICI_1 .560  
X40 <--- FIA_1 .610  
X41 <--- ICK_1 .475  
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Construct items Estimate 
Innovative Capabilities Construct  
X42 <--- SCCA_1 .615  
X43 <--- MCCP_1 .539  
X46 <--- SP_1 .513  
Performance   
X51 <--- CA_1 .643  
X52 <--- MS_1 .546  
X53 <--- SV_1 .654  
X54 <--- MSI_1 .743  
X55 <--- ROE_1 .632  
X56 <--- ROAI_1 .778  
X57 <--- MBR_1 .716  
 
 
ADC= absorptive capabilities; IC= Innovative capabilities; ADC= adaptive capabilities; IP= Institutional 
presence; CP= Climate change partnerships; CFP= competitive firm performance; MG= market growth; 
Prof= profitability; ICI= Institutional coordination integration; FIA= Finance integration adaptation; ICK= 
Institutional knowledge capacity; SCCA= Stakeholder climate change awareness; MCCP= Mainstreaming 
cc into planning; SP= Stakeholder participation 
  
  252 
 
Appendix 25: The Measurement Instrument 
Measurement Items 
Dynamic capabilities 
Absorptive Capabilities 
1 ABC1: We are constantly scanning the market for new climate technologies 
2 ABC2: We observe external sources of new environmental technologies 
3 ABC3: Our firm promotes a learning culture: major business decisions 
4 ABC4: Our firm provides a career path in carbon/sustainability innovation 
5 ABC5: We openly discuss climate change 
impacts    
  Knowledge assimilation 
6 ABC6: We collaborate with other organisations to identify low carbon technologies 
7 ABC7: Accessing green market information has increased marketing and R&D linkages 
8 ABC8: Our firm experiments with new carbon-friendly products 
9 ABC9: We frequently acquire technologies from external sources. 
10 ABC10: Our systems and process do not impede flexibility 
Knowledge transformation 
11 ABC11: We collect industry information to inform climate decisions 
12 ABC12: Our decision making relies on proactive environmental strategy and analysis 
13 ABC14: We use current knowledge to recognise low carbon opportunities 
Knowledge exploitation 
14 ABC16: We are proficient in reactivating existing knowledge for new climate 
opportunities 
15 ABC17: We regularly match new green technologies with ideas for new products. 
16 ABC18: Our employees utilise their green experience to develop new products. 
17 ABC19: We constantly consider how to better exploit green technologies. 
Knowledge Application 
18 ABC20: We analyse potential climate change impacts of producing goods and services  
19 ABC22: We identify and calculate the costs of climate change impacts of producing 
goods  
20 ABC23: We identify and calculate the costs of climate change impacts in producing goods 
for better product costs  
21 ABC24: We identify and calculate the costs of supply chain carbon footprint for product 
stewardship 
Innovative capabilities 
22 IC1: Innovation is an on- going systematic process in our firm 
23 IC2: Our low carbon innovations reinforce current products 
24 IC3: We are actively promoting our climate-friendly technologies 
25 IC4: We know the low carbon product needs of our customers 
26 IC5: We regularly apply climate technologies in new products. 
  253 
 
27 IC6: We actively seek to develop green technologies for non- traditional markets.  
Adaptive capabilities 
28 ADC1: Our low carbon innovation drives how we compete 
29 ADC2: Our firm aligns new product offerings with current business and processes 
30 ADC3: We communicate relevant carbon knowledge across the units of our firm. 
31 ADC4: Our current products are based on known green solutions 
32 ADC5: Our firm has reconfigured to meet climate challenge 
33 ADC6: Our carbon goals guide operational decisions 
34 ADC7: We value suppliers who pursue carbon-friendly practices  
35 ADC8: Our customers care about our products' carbon footprint 
36 ADC9: We have staff dedicated to climate change impacts  
37 ADC10: Our carbon management is linked to employee compensation  
38 ADC11: We use climate risks to engage suppliers, partners or clients  
39 ADC12: We use carbon accounting for decision-making  
40 ADC13: We have frequent carbon management audits and training  
41 ADC14: Our firm uses iterative planning to provide continual fit with the changing 
external environment 
42 ADC15: We reduce climate risks and cut costs by forming networks 
 
Institutional capacity 
43 IP1: Pressure from suppliers, partners, and clients has increased 
44 IP2: Awareness of best practices in the industry 
45 IP3: There is collective action on climate change 
46 IP4: Public institutions have increased our awareness of climate change 
47 IP5: We link with climate change finance institutions 
48 IP6: We benefit from national climate policy 
49 IP7: Disclosing our carbon footprint 
50 IP8: We assess vulnerability of all operations/projects to climate change 
51 IP9: We are publishing climate change reports 
52 IP10: Shifting our strategy to a low carbon economy 
53 IP11: Rigorously quantifying the financial implications of climate change 
54 IP12: Collaborative climate scenario modelling 
55 IP13: Publish climate change policies and procedures  
56 IP14: Facilities help us benchmark carbon management performance  
 
Climate change proactiveness 
57 CCP1: Recording physical inputs and output (energy, water, materials, waste, emissions) 
59 CCP3: Monitoring material flows 
60 CCP4: Using climate performance targets for physical outputs 
61 CCP5: Product impact analysis (i.e. climate effect of alternative product designs) 
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62 CCP6: Product improvement analysis (opportunities to reduce product carbon footprint) 
63 CCP7: Estimation of carbon/environment- related contingent liabilities 
64 CCP8: Allocation of climate- related costs to production processes 
65 CCP9: ISO accreditation as part of key performance monetary indicators 
66 CCP10: Compliance with national regulations/policy 
67 CCP11: Set carbon management indicators and goal 
 
Firm performance 
68 FP1: Employees receive incentives for contributions to improved carbon performance  
69 FP2: Top management provides active support/resources s  
71 FP3: Well-defined climate policies/procedures guide carbon reduction responsibility  
72 FP5: Reductions in material costs due to the efficient use of material  
73 FP6: Reductions in the level of waste  
74 FP7: Reductions in process/production costs  
75 FP8: Increased energy use efficiency  
76 FP9: Our market has expanded following climate change strategy implementation  
77 FB10: Our profit margin has increased with climate change adaptation  
78 FB11: Better relationships with stakeholders such as local communities, regulators, and 
NGOs 
 
